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ABSTRACT 


lMomet@esis “UL lEEZes 4 conceptual model for determining 
iiiormation requirements for one integrated Logistic Sup- 
port element (Maintenance Planning). The development is 
oriented to the Naval Ordnance Systems Command (NAVORD) by 
mreesenting the existing NAVORD system and using Naval 
Ordnance Requirements (OR-30) in the development of the 
mafrormation requirements. 

Momlovite “aabrrel overview of Inveprated Logistic 
Support and its system life cycle (accuisition phases) 
mierenent ay Lon athe  Specimic datasflows for Maintenance 
Flanning are presented which identify the data or informa- 
emon, the seurce (input) and destination (output) of that 
data and the form/units of the data. A code is used to 
simplify the source/destination identification and a de- 
tailed alphabetic matrix shows a consolidated distribution 


Sieinput and output P@CawitoOns Wremeeach data element. 
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Pe EN RObUCTION 


im che past twenty-five years, man has witnessed dra- 
foiakerwechantes CO his environment due to technological 
maevaneemnenct. He has flown through space at better than 
18,000 miles per hour; he has walked on the moon; he has 
memoualcatled around the world in a matter of seconds. 

Purine this time the speed of electronic computation has 
gone from 16,000 additions per second to one and one-half 
million per second [1]. This rapid growth in technology 
has created a demand for corresponding growth in management 
meemniques. The time rate of accomplishing managerial 
S@eeisions has generated the need for selective decision- 
Mmeaking on complex tasks rather than routine analysis on 
w@eaivial problems. 

Concurrent with the advancement of technology is what 
has been termed the "information explosion." Various 
ferimaves indicarve man's Knowledge is doubting in each Tive- 
MO=ven year period with an imecreasing rate of erowth.+ (ances, 
@reaves an extraordinary requirement for information pro- 
Sesoine tO maintain current information for managerial 
analysis and informed decision-making. 

The requirement to improve management techniques to cope 


feet) LeChnolLoeical change is needed today in the public 


‘Murdick, hae, ana Ross. Jub. intormablon Sysvems 
for Modern Management, p. 18, Prentice Hall, 1971. 
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merer Of the economy aS much aS in the private sector. 

The cost growth experienced by such Department of Defense 
systems as the DD-963 and the F-14 may not be directly 

wae OUbaole to informavion processing but the need for im- 
proved management within DOD has been fully recognized by 
the Congress, Government Accounting Office (GAO), and DOD 


mescelf. 


fee =PURPOSE 

aie (Olieeose TOts tlt oeemeSIS Hise lO pmeescny. a mMerznod for 
eeeomplishing improvement in information management in the 
area of Integrated Logistic Support (ILS) utilizing one 
representative ILS element (maintenance planning). The 
development has been specifically applied to the Naval 


Ordnance Systems Command. 


Eee SCOPE 

This thesis presents the information flow (data 
elements or information requirements) required by the Main- 
tenance Planning Lop ieee Element Manager (LEM) for decision- 
mecing during system development. The information data 
Mmlew 1s based on the system life cycle since varying degrees 
emedetail in data exist as a function of the stage or sys- 
tem development. 

Finally, for illustrative purposes, the information 
flow is oriented toward the Naval Ordnance Systems Command 


(NAVORD), although it can be applied to any management 


LO 





imtormation system for Integrated Logistic Support. The 
meeoacis 1S On chemwinformagaon flow required for decision- 
making rather than on the organization or individual mak- 
Hoe the decisions. 

iiimonrcer rOsDrOvLIert ae pOlnt Ofhecomparison, the Existing 
ILS Program and ILS Management Information System (ILS/MIS) 
for the Naval Ordnance Systems Command is briefly treated. 

TWO mesic Come mile. DENRA erSsvOoodMprTeorstorde ve lopanc 
Specific data flows. These are the "System Life Cycle" 
concept and the "Integrated Logistic Support" concept. 


iiemelare presenued in the folleming sections. 


Sree oYOlEM LIFE CYCLE 

The life cycle of a weapon system may be thought of 
meeconsiSting of three primary periods: a period when it 
mee ranned, a period devoted to acquiring the system, and 
imeeroperational or system use period. in accordance with 
Department of Defense (DOD) Directive 5000.1, the planning 
period 1s called the Program Initiation Phase of the 
System Life Cyele. This phase is further subdivided into 
two categories called Conceptual Effort and Advanced 
Development [2]. The period devoted to acquisition in- 
feces Lie Hnpineering Development and Production Phases. 
Finally, the system use period is the Operational Phase. 

ieee Coe ane! nl wale on Phase .— “Coneepeladl 2: 1ort 

LieGmeOnvenuial Biroru: pare Of the Program initiasion 


Phase is defined to be that period of time between the 
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meeopmibieon Cl a need or operational requirement until 
mepieoval tor advancement Dy the Secretary of Defense 
(SECDEF) in the form of the Program Initiation Decision. 
Figure 1 shows the document flow in carrying out what has 
been called the "User-Producer" Dialogue in the Navy during 
Merees phase. Basically this dialogue consists of identifica- 
tion and analysis of requirements by the user and recom- 
mended methods for satisfying these requirements by the 
pmeaucer. Ihis dialogue provides for the analysis of broad 
fencenocs of all’ aspects of system development for the 
Purpose of providing viable alternatives to the Secretary 
Mme chscc, wine recemmendcdssoluvien to Satisfy the need, 
Pogether with supporting analyses and documentation, is 
provided so that a rational choice for program development 
and national resource allocation can be made. A satisfac- 
tory recommendation by the Defense System Acquisition 
Review Council (DSARC)* and approval of the DUP by SECDEF 
mumpeows the selected system to progress into advanced 


G@evye lopment. 


The Defense Systems Acquisition Review Council (DSARC) 
is composed of the Director of Defense Research and Engineer- 
ing (DDR&E) and the Assistant Secretaries of Defense 
(Installation and Logistics, Systems Analysis, and Comp- 
meogiler). This council conducts periodic reviews of major 
defense programs during the Development Cycle and makes 
recommendations to the Secretary of Defense for his Program 
Miva von PulLIScale Beyvelopment or Production Decision 
as indicated on Figure 2 [4]. 
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2. Advanced Development 

nas phase Pew primarilgeessociaved with validating 
the need developed in the Conceptual Phase and to determine 
system design requirements as shown in Figure 2. Advanced 
Pweno pmenvetifort includes developmert of performance, cost, 
peemschedule program plans, analysis of risks, risk resolu- 
fren techniques, Preliminary Life Cycle cost analysis and 
development of a test and evaluation plan. 

fee eMerpecring Development 

The Engineering Development Phase is entered upon 
wmlshactorily receiyine the Bagincering Development Decision 
besulting from DSARC IIT. The system is physically designed 
emaecaeveloped from the system specifications developed in 
/mermerevi0ls phase. From the designs, provovype models are 
built and tested to determine technical and operational 
eeeeOllity, Supportability, and producibility. Cost ana- 
Pets 1S further refined as life cycle requirements be- 
@eome stabilized. An updated DCP and satisfactory DSARC 
mete w With SECDEF-approval 1s required prior to committing 
mcs 1Or Sysuem production=and ultamate deployment. 

Witeiime uns Seno retmeacoe mi hl Onno auae oy suc 11 1e 
mares, the ILS elements can now be examined as a functionally 


required part of the System Life Cycle. 


Pree ULS DEFINITION AND DIRECTION 
integrated Logistic Support has been defined as "...com 


Beslive ef all the support considerations necessary to assure 


aie, 





the effective and economical Support of a system for its 
Jife cycle...The principal elements of Integrated Logistic 


mreeort related To the overall System Life Cycle include: 


1. The Maintenance Plan 
Boecoupoor. and” rest EBqudorvens 


fe LUPO LY oUupDOrt 


4. Transportation and Handling 

pee lechnical pata 

6. Facilities 

foo rersomme lh and Trad name 

8. Logistic Support Resource Funds 

9. Logistic Support Management Information.'[5] 


Another definition which relates more directly with the 
epmeroach this thesis will take in developing the management 


information system is as follows: 


TLS = [Cost-Effective Planning, Acquisition, Management] 
x[Maintenance + Supply] x [Activities + Resources] 


[6] 


i other words, the management of maintenance activities, 
Gemaeenance resources, supply activities, and supply 
G@esOurces. 

DOD Directive 4100.35 states that logistic support 
mibenrine Shall commence at the Conceptual Stage so that 
ayeciaim loeistics problems can be zadéentitired early... Lt 
iimricr States tieat the [LS Program must be formalized Dy 


Mies Vepininiing Of HuUll=Scale Development including 
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Sieeopriave review and decision milestones. In essence, 
tne degree of ILS development must depend on the degree of 
Seyeeem design maturity. 

ieee l e€fiorts by the ILS community to implement DOD 
Directive 4100.35 resulted in attempts to perform detailed 
logistic Support analyses too early when the required infor- 
mation was not available. The other extreme was expressed 
by the Chief of Naval Material in a memorandum dated 28 


March 1972 which states 


"T am concerned over the Logistic Support we are 
momcerilne  Cme Operdaviang Torves.... Tne recent Visitor 
ml 1G to staff of CINCPACFLT,;, COMSERVPAC.... hignlignated 
meme Tact that: 


a, <lnvecratved Logistic Supper’ planning Swermayion 
Ilemeccemred TOO. lateror Now ae alll: 


b.  Lecmiaecal Publicar vens are Inadequate, cubaared. 
ange Genel Lincs eCOnbradicrory; and 


C.. DUP Lys UpDeCrL 4S peor. 


Temivyening hardware WithouL the recuaecite. logistic Suppers 
Goes not provide the Chief of Naval Operations the capabil- 
ity he is seeking."[(7] 


HOD Directave 5000.1 states 


Lorimer ic Support shall also be considered as a 
Pere nometces loll Maranever Wit Cie Masnirude, “scope and 
level of this effort in keeping with the Program Phase."[8] 


iiemmangdare for proper application of ILS effort and, there- 
mere. uimely@anformation flow is obvious and is considered 
a prerequisite for development of a Management Information 
Ey oeem Lor ILLS. 
i order to aSsist the reader to understand the magnitude 


of the integrated logistic support effort required during 


ati) 





Pea 9on ove memurevwolonpment, each ILS element is synopsized. 
The material in this section has been developed from DOD 
Perectives 4100.35, 4100.35G, 5000.1 and NAVMAT Instruction 


H000.20A. 


Pee LiLS ELEMENTS 
Poo enioenanoc  ! Lan 

A maintenance concept is evolved from mission and 
MeemerlOnal objecuives subject Co various policies, con- 
meaeaints, and trade-oif analyses. This concept is then 
seeweloped into a specific plan whien identifies utilization 
requirements for all maintenance support resources. (iinees 
fweement 1S the subject of this thesis and is developed in 
greater detail in Section III). 

e. woupport and Test Equdoment 

The effort involved in the support and test equip- 
ogee lement 18 to provide technical and procurement data 
memmcene Support and test equipment required for the system 
Meme developed. THiS involves the support and built-in 
meme COULpment required for system-operation as well as that 
required for all maintenance activities. 

SUPP Cree ail beosUVeQuIDnene ©COMoioys of LBoels | 
tiemrology and calibration equipment, monitoring and check- 
eue eCoOulpment, maintenance stands and special maintenance 
Sernandiling devices. Phe identification of requirements, 
design development and evaluation of this type equipment 
must be accomplished concurrently with the design and 


Gevelopment of the wrime system, 
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ites olanning and development ecifort of Supply 
Blooorl amyolves evaluation of alternative supply concepts, 
mechni ques ,.previsioning procedures, requirements determina- 
Pore metnods , inventory control techniques and supply facil- 
fey locations all within stated policies and constraints. 
mee resulting plans establish the requirements for all 
peases Of SSUpply- ouppore. 

4. Transportation and Handling 

thaws 6 lenenmeeancludesmrunct 1ons relating: tosprame 
emo support system compatibility for packaging, transporta- 
feeore and handling, and distribution systems. 

Parca al wae TOrtcs@ includes “conecptual studies to 
Geecrmine a cost-effective system for handling, packaging, 
meansportation and distribution. The resulting concepts 
are then developed into plans and requirements which are 
wee cacted, managed, and evaluated throughout tme lite cycle. 

>  lecanacal Data 

Rae purpose of the technical data effort is vo 
meovide tamelysdeveliopmentwed the data involved in all 
peeecets C§imoyocem Operalion {and lorcistic support» i.e. , 
Seewabcions, maintenance, supply, training, modification, 
mepair and overhaul. It includes drawings; Specifications; 
Wreovisioning documentation; operating and maintenance cards 
amd manuals; computer programs; and inspection, test, and 


calibration procedures. The data elements for Maintenance 
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Mmeeininetadeyeloped in this thesis are part of the technical 
@ecna clement. 
Or shel livies 

Fact lit leameiranningeimcivdesedetimaing the vtypes=of 
facilities needed to support the system involved. Facili- 
ties include maintenance and supply facilities as well as 
miece USeCd 1Or training. 

ine piamming eliloOmememust ineiwe@ie defining facility 
imi lONnS, Spaee necds, eGdudpmeny requirements, energy “and 
other facility resources, housekeeping (utility) installa- 
Mmeoms required, facilities use and development schedule. 
meeause Of long Mead-time requirements for military construc- 
tion (MILCON) funds, the funding requirements for facility 
@enstruction or modification should be accomplished as 
ewe y as feasible arter system requirements are well 
@eraned. 

In addition to planning, the Logistic Element 
Lemarer fOr @waclirries must become anvolved in facilities 
design, contract ‘solicitation, management and validation. 

7. Personnel and Training 

The development of this ILS element is oriented 
meweard the quantitative and qualitative determination of 
members, Skill levels, training, and assignment of all 
personne lweqguired [or the operacion, maintenance; and 
Sp pOrl “Ommune SySvem Or equipment under development. 

Initial effort includes an analysis of existing 


Pemsonnet@eapability and a realistic evaluation of 
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pmo veomea Personnel reguirements constrained by types and 
skill levels available. Determination of skill level re- 
@eeremenvts, training required. and traiming resources need- 
PmoeoOuvee the mucleus of the personnel and training plan. 
iimeempreceaes Lhe €svabliachment of training courses, pro- 
eeeemeny Of tralning materials, and subsequent evaluation 
mumeoraiiing effectiveness. 
8. Logistic Support Resource Funding 

The budget and financial management interface with 
imteecdevelooment iS primary to the entire eonmeept of ILS, 
mmeeceSire to provide optimum Support for the least cost. 

The Technical Development Plan (TDP) as well as the 
Development Concept Paper (DCP) require that cost analyses 
and trade-offs be conducted and reported prior to approval 
Of a specific system and its associated ILS concepts. 

ime adareion- tor providins costeadave Tor trade—oit 
m@elysis, the resource funding manager must provide -@ecurace 
meee andelone term forecasts of Ssysvem costs. Im most 
gees ChIiS will incorporate life cycle cost analysis. 

Poe SUuCterIing “Ane wece Ving funds ior LLs “develop— 
Meme, Chis manager is responsible for allocation of funds 
ane accurate accounting of expenditures to insure proper 
Melt Zarion. 

9. Logistic Support Management Information 

This element considers the requirements previously 

established for this thesis. Determination of management 


information requirements, establishing information flow, 


2a), 





Paevucine eOmlcey TONeanalyoasS and control techniques, and 
determining hardware management information Support require- 


ments are a few of the inclusive functions. 


F, NAVORD ILS PROGRAM AND ILS/MIS 

The Naval Ordnance Systems Command (NAVORD) requirements 
PMimenceCleracled .LOsisties Support are contained inwthree 
instructions: NAVORDINST 4000.5A which provides policy and 
Puidance for implementation within NAVORD of the ILS proce- 
Mees ana COnNcepts promulgated by higher authority; 
NAVORDINST 4000.10A which establishes requirements for 
development of an ILS Plan and an ILS Management Plan; and 
NAVORDINST 4000.XX (Proposed) which establishes policy and 
bieeccaures for developing, maintaining, and operating the 
Naval Ordnance Systems Command ILS/MIS. 

NAVORDINST 4000.5A establishes responsibility for per- 
mernane all [TLS related functions. The Deputy Commander for 
Logistics Support (ORD-04) is responsible for overall policy 
guidance, program monitoring, and coordination of ILS 
eee caures. 

The Deputy Commander for Systems and Acquisition (ORD-05) 
me responsable form planning and implementation of ILS for 
Syoeems and equipments under his technical cognizance. 
ORD-05 and each NAVORD-designated Project Manager is res- 
pewcible tor designating a NAVORD ILS Manager who is res- 
ponsible for planning, development, acquisition and 


esecutaon wot TLS for cach system Or equipment acqulsicvion. 


Be 





iteasaddition to establishing these responsibilities and 
Slegerine Specific implementing actions to be accomplished 
by various directorates, NAVORDINST 4000.5A also defines 
mae LUNeCTIONS to be performed by the ILS Manager, ILS Agent, 
ILS Element Manager and the ILS Management Team. For exam- 
mre, the ILS Agent functions include preparation and update 
of ILS plans, participation on NAVORD ILS Management Teams, 
coordination and monitoring the implementation and execution 
Suetis planning, and reporting status and problems to the 
fis Manager. 

NAVORDINST 4000.10A states that the ILS Management Plan, 
which is developed early in the Planning Phase for each 
Eseovem, should provide guidelines for in-nouse ILS efforts, 
amc Outline responsibilities for monitoring the ILS Programs 
mee cvner SUPpOrting agencies including the contractor Ibs 
Program. The ILS Management Plan is used to develop logis- 
tic data for the Advance Procurement Plan (APP), Technical 
Development Plan (TDP), and the ILS Plan. 

The ILS Plan identifies what ILS functions will be 
accomplished, who will be responsible for their accomplish- 
ment, and how and when they will be accomplished. 

The Proposed 4000.XX Instruction establishes the NAVORD 
ILS/MIS (Integrated Logistic Support/Management Information 
System). This instruction envisions a Management Information 
eysovuem Waien records and tracks major Ls milestones, con= 


weined an the milestone Section of the ILS Plan, and provides 


es 





a summary of the ILS requirements for weapons systems/ 
equipments. 

iiesmovavemls'SeQesiened CO record, track, and report 
on the status of the ILS milestone data. All NAVORD Sys- 
tems, except expendable ordnance (missiles, torpedoes, 
Mees, etc.), will be incorporated in the ILS/MIS beginning 
feeeme Full! Scale Development through phase out. Expendable 
Sireamance will be incorporated in the ILS/MIS only for the 
Full Seale Development Phase. 

The information/data flow for this system begins when 
moes thLS Manager transmits the milestone information To 
Ordnance Maintenance Management Information Center (OMMIC), 
Pemeord, California which as the central computer facility 
MemewAvORD. Quarterly and annual reports showing the IS 
IgeeestOones and planned, estimated or actual dates for the 
teeeesvones are produced by OMMIC for various DOD agencies. 
Variance reports by the ILS Manager are used to update the 


milestone data. 
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II. ILS MANAGEMENT APPROACH -— INFORMATION REQUIREMENTS 


At the 1964 Spring Joint Computer Conference the follow- 
ing functional definition of an "ideal" Management Informa- 
tion System was presented by James C. Miller of Arthur D. 


iemeele, Inc. ; 


"An ideal Management Information System...would...do 
moese things: 


1. Provide each level and position of management 
Wait elk eune Int Omlavwem Chagecan De> used ineyne 
conduct of each manager's job. 


os, ter ene Mrermauiton SO. thas each Jevel. and 
DOSteLOMnel siNanasemenic actually receives only Che 
iitorinatlom 20 eam. and must act “on. 


See rOVidemainiOrmation Go the manager ommy when 
AeCylen- 1S POSsstOlevanrd apploprzate. 


4, Provide any form of analysis, data, or informa- 
tion Whenever 10 1S requested . 


Dy ehiviave DrOVide TnTOrmarton toate 2s Up slo, date. 


6. Provide information in a form that is easily 
understood and digested by the manager." [9] 


Pee, Cireetiy related to Integrated Logistic Support, 
Secretary of the Navy Instruction 4000.29A states the fol- 


towing requirements: 


"Management Information Systems shall provide data to 
jMomtitOor tne pertrormance “Ol the Intecractved Locistic Sup— 
port System and provide data to generate refinements and 
improvements." [{10] 


Department of Defense Directive 5000.1 states the following: 


"Management information/program control requirements 

Shall previde information which is-essential to effective 
WePatenenulecoNural. Bouecitin oriae 2on-sheuld: be cenerated 
imom - depasacuually Uriliazed by contractor operating 
Personne lweantaprovltece di) Summarized form for success? ve-— 
ly higher level management and monitoring requirements."(11 J 
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acess. Ite aemee i iier’s comcept- of an ‘ideal 
heamecement Information System, wall use the folloving 


G@etinition: 


"A Management Information System is a collection of pro- 
Seurcces oCUIpiIlehe amen DersOmo asecOCMaread LTOCeETher, tor 
fre, purpose of providing managers, who have the authority 
maiake Cecislons thaw COMmee vie firm Or 1s resources. 
with descriptions of the elements relevant to the perfor- 
mence Of their function.’ Lie) 


Mmichin the boundaries of this definition there must be a 


3 


Mewioaology tor determining information~ content and form 


~e-auired by managers for decision making. 


A. MILLER's CONCEPTUAL MODEL 

Miller provided the steps in Tables II-I and II-Il as 
Peon ceDuualeanode |] CO be used in determining ianftormation 
MmemuLrements for Management Information System Design. 

PLCDS One elrough four of Table sll are usec, fo, obtain 
system Objectives. The provide a macroscopic view of what- 
eee oyStem is being analyzed. Aiter completing the given 
meer sec Mieoceaures 1 Tablet l=<1i ware used Lordevelop 
mien niornacion requirements within the established objec-— 
tives. The steps listed in Table II-I and a modified ver- 
memo Olt lable I]=I[1 will be used in this thesis to develov 


mee intormation requirements for the Maintenance Planning 


3the Gems Cava wand “insormation willvbe dai ferenved 
Wimviis Goes s Where Gates «Peler ToOsunprocessed “as 
opposed to processed information. The processed information 
is considered to be that which is presented in a form that 
Can De Girectly used for decision making. 
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State the key operations. 

Mereance ian Eilovehart Torna. 

Prevacecemecnans tO cach name on the flowehart. 
Caner uly de lineave eaecu Opere lion. 

a. Input/output statement. 


De) Veseripelen Of “Subeperayveen. Contained within 
Che major operation. 


aoe Tti<7T.Syscem Objectives 


Determine managerial actions involved in each 
Oper daicanen . 


Establish a list of resources involved in the 
Mateo ta le actdons. 


CUOMStGer menos resultrot Cache mamasteriadwacyaon. 


Pera Oriieam amMalyetver FO GelLermrine wa mevacd Lo measure 
each wanater almanac Clon, Cach mesult “and each Conmec— 
ClOieOerWeCmmael ONS ana PeSULES« TRisywill derine 
Lae Laeormavlon requirements: 


Table II-II. Determining Information Requirements 


Integrated Logistic Support (ILS) Element. This will pro- 
Vide guidelines which can be used subsequently to develop 


information flows for the other elements. 


MAINTENANCE PLANNING MODEL 


The ferecestveor or taple l= eis to. "Steve the Key “opera 


Crone. 


Relative to the Maintenance Planning ILS Element, 


ea 


ss 
oe 
oe a 7 es 


- 
2 
- 





the key operations may vary denending on the reference 
source used. In 1968 the Department of Defense promulgated 
wee Integrated Logistic Support Pianning Guide for DOD 
Systems and Equipment (4100.35-G) to provide common inter- 
meetacion and implementation of the concepts expressed in 
DOD Directive 4100.35. It also indicated, in narrative and 
Seaemic form, the relationships of ILS functions with the 
eoemeem life Cycle. For example, the following tasks are 
ieseecd for the Maintenance Planning element for the speci- 
fied Life Cycle Phase: 
Concept Formulation 
i, Prepare maintenance planning portion of fogiusric 
SUDDOrt CapadalIties esvimace 
e. Hvaluate possiole maintenance concepts 
34 Sst aoe ol aeeianeeeconcepEs 
4, Develop maintenance plan reauirements 
Contract Definition 
De eeicwal ti she rainperance evaluation Criteria 
6. Evaluate proposed Maintenance Plan 
{. Approve Maintenance Plan 
Peveloomenc 
8. Conduct Maintenance Engineering Analysis 
J. ShVvaiteale Marntenance WeMonstravionuof prototype 


107) “Update Maintenamnec, Plan 


euaochhenesboie 
11. Conduct Maintenance Support Demonstration and 
Evaluation 
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Ves 


ies 
14. 


Present Maintenance Plan to user 


Pdenrien weand analyze Support deficiencies 


Update Maintenance Plan [13]. 


in 1969, CiC tew spose Me OOre mie mreechOorate of the Naval. 


Ship Missile Systems Engineering Station (NSMSES), using 


Department of Defense Directive 4100.35 and the ILS Planning 


Guide (4100.35-G) as references, promulgated an Integrated 


Mererstics Support Handbook. “The Maintenance Planning ILS 


Element tasks (including maintainability and reliability) 


Gmawne the System Life Cycle as listed in the NSMSES Hand- 


book are as follows: 


Concept Formulation 


Ae 


Prepare maintenance planning and maintainability 
requirements Proposed Technical Approach (PTA) 
input (feasibility and alternatives). 

Expand maintenance flanning and maintainability 
ReCuwIrenents conec pr wasedrome  ropesces Pech cal 
Approach/Specific Operational Requirement (SOR). 
Prepare Mame enhance Vp lannane “and Mainrrearmaolli.y 
requirements Technical Development Plan (TDP) 


yo Wa 


Contract Detinilt ion 


y, 


Provide maintenance planning and maintainability 
REGU renenysS pute LOnEOPEeLIACS ~ouppor’: len. 
Provide maintenance planning and maintainability 


FreqguircMmenusr suo DOrL. 1Orrcomurac, —efinition 


oe, 


at ie ee : -_ 
ae Fe een 


> ~ 





proposal evaluation. 

6. Provide maintenance planning and maintainability 
requirements support for Engineering Development 
evaluation. 


{. Update maintenance planning and maintainability 


requirements. 
Development 
8. Conduct in process review of Maintenance Engi- 


neering Analysis/maintainability and reliability 
Mnocavlons toOBeWede and anoprove contractor 
. 

action. 

9. Participate in demonstrations and evaluate main- 
VEenancCe SUppDOre ana Marimncvalnabt lity and eciraoa 1— 
LLY abbainmena. 

10. Update Maintenance Plan to production configura- 
tion and monitor maintenance resource | 
Seq Wissa.¢ LOM. 

RGOduUCewO nN 

11. Participate in service test, evaluate maintaina- 
Digit .and reliability demonstration and conduct 
maintenance planning evaluation. 

l2. - Validate/update maintainability and reljlabidity 
goals and maintenance planning for modification 
and subsequent systems. 


13. Provide Maintenance Plan for user. [14] 


iG is interesting to note in the NSMSES. Handbook the 


emphasis toward satisfying various requirements documents 


~ 


30 





Smemeas Proposed Vechnical sAppmoeach, Specific Operational 
meduirements. Technical Devetopment Plan and Logistic 
Peepors Plan. Thisemiehageleadayne readereto beldeve that a 
Management Information System could be developed by deter- 
mening the requirements for each of the documents listed 
amd providing the data needed to develop the required infor- 
Mmeeron. the primary reason this is not a viable approach 
imemcdear the documents listed are gpenerally DdDroad in scope 
ome therefore not sufficiently definitive for management 
Fbormation design. 
ees Theos i eater oat bom role VON nolL esac e lI Sts 
presented but will omit the iterative (update) functions 
from the Management Information Model since the information 
ifeGuarements for a task and an update of the task are the 
same. 
1. Key Operations 
The key operations to be used in this thesis for 
Maintenance planning management information requirements 
determination are as listed below: 
a. Goneeo cual Phase 

Maintenance Planning Sequence 

(1) Mission Analysis 

(2) Operational Analysis 

(3) Environmental Analysis 

(4) Plan for Use 

(5) Overall Navy Logistics Constraints 


(5a)Overall Navy Policy 


eile 


7 
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(6) NAVMAT/SYSCOM Maintenance Policies 

(7) System Logistic Concept Analysis 

(8) System Maintenance Concept Analysis 
(8a) System Supply Support Concept Analysis 


(9) Plan for Support 


Advanced Development Phase 

(10) Preliminary R/M/A Analysis 

(11) Preliminary Maintenance Engineering Analysis 
(lia)Preliminary Supply Support Analysis 

(12) Preliminary Plans for Maintenance 

Che es Bite 

Engineering Development Phase 

(14) Detailed R/M/A Analysis 

(15) Detailed Maintenance Engineering Analysis 
(15a)Detailed Supply Support Analysis 

(16) Maintenance Demonstration and Test 


(17) Detailed ILS Specifications 


Operations (8a, lla, 12a, and 15a) identify the parallel 


effort between Maintenance Support and Supply Support devel- 


This parallel development provides requisite input 


Game tor the "Plan for Use,” “Plan for Support,” “ILS Plan,’ 


and "Detailed ILS Specifications" and are representative of 


Mee MGeracurons. Wiich Must -OCCUmM Tavoucioue- tne bite Cycle 


Development. 


These interactions, not only between Mainte=- 


waneee Plann PaAnGsSsUplioly, olpeor te. ole aloo bevween: fain— 


vemance Planning and other JLS Elements wall be addressed 


Se 





Mio Wail not be developed Since they are beyond the scope 


of this thesis. The Production and Operation Phases are 


not included 
these phases 
tions rather 


eeaurrements 


Since the maintenance planning activity during 
is primarily one of feedback and update func- 
than dasic development. The information flow 


are refined rather than created. 


The activity involved in developing input/output data 


and in describing the suboperations of each key operation 


mequares the 


use of tables and codes for ease of understand- 


mee. inese are contained in the next section and in 


Appendices A and B. 
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Tit. INFORMATION DEVELOPMENT 


A. PRESENTATION METHODS 

Mis section of the thesis develops the information 
miovc [or the key operations. These are shown on Figures 
ome) cd 6Se. | ne flows ere presenved am the form of in- 
put and output lists which show the source (input) or desti- 
nation (output) and form/units for each data element listed. 

Pables JII-I and Eii-Il identvisgyweche codes used on the 
maputr/output lists to indicate the source or destination of 
eeci data element. The number listed for the key operations 
on Table IJI11I-I correlate with the block numbers on Figures 
Bape sl, and 3c. On Table III-II, the single alphabetic 
characters with underlining indicate principal interface 
disciplines including hardware design. Double alphabetic 
Characters without underlining identify the other ILS ele- 
Memo.  olnglie alphabetic Characters without underlining 
Mmemcr tO the specific phases of system design. Biock 11 
Seri gure 3b identifies Maintenance Engineering Analysis 
(MEA) which is documented by Worksheets I through IX of 
OR=30. Data flowing to or from the MEA are identified to 
mreomobeclilce worksmect as Ll-iTjsell-T1, ..,- J1-24. 

The input/output data lists have been placed in Appendix 
A and are referenced by the block number listed with each 


Sub-section title. 
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Maintenance Planning Sequence 


Gi) 
©) 
es) 
(4) 
) 
(5a) 
(6) 
(7) 
(8) 
(8a) 
o) 
(10) 
Git) 
(lla) 
(12) 
(12a) 
er) 
(14) 
Ci ) 
(16) 
Gly’) 


Mission Analysis 

Operational Analysis 

Environmental Analysis 

Pladwenor Use 

Srecratik Navy Logistics Constraints 
Overall Navy Policy 

NAVMAT/SYSCOM Maintenance Policies 
Eyoevcem=Lopistic Concept Amalyeis 

System Maintenance Concept Analysis 
System Supply Support Concept Analysis 
Plan wer Support 

Preliminary R/M/A Analysis 

Preliminary Maintenance Engineering Analysis 
Premamenary oupply Support Analysis 
Preliminary Plans for Maintenance 
Preiiimimary rh lans fer Supply Support 

ES) Je Leva 

Detailed R/M/A Analysis 

Pecasmled Mawticenance Enpinéering Analysis 
Maintenance Demonstration and Test 


Petrted [ho Specitications 


Table III-I. Key Code List 
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CEY COLE ars i 


Interface Disciplines Other ILS Elements 
Reliability (R) Support and Test Equipment (SE) 
Maintainability (™) Supply .oupport -(Ss} 
Human Factors (H) Transportation and Handling (TH) 
Perety Engineering (S) Rechnread “Wau 0p. 


Configuration Management (C) Facilities (FA) 
Standardization (Z) Personnel and Training (PT) 


Paudpment Design (E) HOgiseile Suppore FPUNncs (Er) 


MAINTENANCE ENGINEERING ANALYSIS WORKSHEETS 
i Maintenance Engineering Analysis Summary 
Hele Reliability Data 


meee 6hMaantainability and Maintenance Concept 


IV. Maintenance Task Analysis 
We Logistic Support Personnel Summary 
vale. SUppoLueCULpMent Requirements 


VII. Maintenance and Support Facility Summary 
pata. Technical Data Summary 


HK PuOVvVastonime list and  Vlesigm Changes Notice 


DE SEG PHASES 
Preliminary Design (A) Testyand Hveiuacron cc) 


Detail Design (B) Production Desi smn Dp) 


Table III-II. Key Code List 
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Ppopema.x B 1S a Matrix whwem contains an alphabetic list 
of all data elements showing their source or destination by 
Peock numbers. Sources or destinations which are not graph- 
meally displayed on Pisgures 3asesbeor 3c are» collected™in 
are "O" column. 

the concept followed in developing the information flows 
Was to utilize Maintenance Engineering Analysis as a focal 
point since the worksheets require explicit data or infor- 
Maeion. Where narrative information was required, the 
author endeavored to provide data elements within the input/ 
Sueour tlow tO Support the narrative. 

ime Output Peg@muarements of the MEA identified Geemsicg 
needs which in turn dictated input data requirements with 
Miemonly dirficulty being the source of the data. After 
establishing this network the various supporting key opera- 
imsoms were examined for their output requirements basedeon | 
wertous Department of Defense directives and instructions 
peace | | aemeutputl tO Savasfy the function of the key opera= 


ron itself. 


B. ARRANGE IN FLOWCHART FORMAT 

Step two of the Conceptual Model (Table II-I) states 
that the key operations should be arranged in flowchart 
format. This is accomplished for the Maintenance Planning 
element. tii) Hietres 3a..3b. and 4c for the Conceptual, Aq— 
vanced Development, and Engineering Development Phases, 


Mes pecur OLY 
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C. PROVIDE MEANING AND DELINEATE EACH OPERATION 

itemmext Uwe SleCes Inmule Comeentual Model are to 
provide meaning to each key operation on the flowchart and 
moe delimeate each operation with input/output statements 
mime ocrintion of suboperations. 

iaeetlowcharts= depict thevdeveliopmentale process for the 
Hemivenance Planning ILS Element... They do not show thescom- 
wero oyscem Life Cyele; forsexample .~thewsactivity preced— 
moeweene Mission and Support Profile Analysis is not shown 
Memmare the Production and Operational Phases. The initial 
Seeivity in a weapon System Life Cycle is concerned with 
femening Chemmbbitgary needsete satisfy existing oOrmerejected 
mireavs. Threat. analysis and needs determination should 
Mmeererably~be accomplished inwan environment which is rela- 
merely free of constraints, including logistics oriented 
oamee. lhe bopitstics@parameters iage@ally thereforeumieomaar 
become involved in the process until the mission and opera- 
Cional analysis is conducted. 

1. Mission and Operational Analysis (Blocks 1 and 2) 

MemshOmmeon Pigure 3a, logistic support Bey Glee 

Mecans with the description of mission and operational 
parameters. This activity is inherent in the "User-Producer" 


memroeue described in Part I where the user identifies needs 


‘the Germ | lepistic. Support analysis” wsed in’ Une con 
wextUroOrethas @Qhesissrerers to the developmental cycle shown 
CMe Vee Seam ranewce. ViExcCepe witere’ Seuceitically idenvl- 
fied it should net be confused with the analytical technique 
described in Proposed MIL-STD-1388. 
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and mission and operational objectives, as well as con- 
eyrmainvs,. ~Intformaviion requiremenvs can be determined by 
analyzing the primary requirements documents and management 
Heeciolons involved therein. For example, the Specific 
Operational Requirement (SOR) Document provided to the 
Material Command Principal Development Activity (PDA) should 
Sentain the following: anticipated mission length, expected 
mibavlons Of Operating periods, planned Wliliazetion rates, 
desired turn-around times, maintenance criteria, required 
emelit lige, albowablewdown times for scheduled maintenance 
and test and checkout Ascii race 

The mission and operational profiles, developed from 
mais information provide system design objectives and para- 
mewers Which, in tien. Ccomstrain mainvenance weer cies and 
meeocedadures. 

Figure 4 illustrates a typical system mission profile, 
corresponding to a replenishment-—at-sea operation. From 
Wie DrOimle The acvuive, alert, reacvlon and mission times 
ome meadiiy discernible. .The standbys period of one hour 
constrains preventive maintenance that may be accomplished 
SieitioevnlSs period Since the system must be able toe become 


pully operational within Sixty minutes. 


2chief of Naval Material Instruction 4000.20A, Integrated 
LO@tst uououeeoru. i lonimeis Policy. beets. Te March A974. 


orate yy Pope NOucs On inverrauca, LOple ule. DUuppory., 
Peel oe oe ULeMoec eel) Uy 
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Start 
On 1 Hour Crew 
Call Manning Transfer 
Equip. | Cease All Gear 
Transfer Stowed - 
Receive Ship On 11-hour Call 
Notice Approach 
eo otart 
Transfer 


in 1 Hour 


(Source: Reference 6) 


Figure 4, System Mission Profile 
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HA OperarVOnai prortresshows the Ship and equipment 
eperacvional requirements during underway periods as well 
pemeyrre Ship S active Status during an operational cycle 
(normally time between overhauls). 

Pom These GWeetypoome: pproriemes. The time Tactors 
fmeauared for various ILS analyses can be obtained. Time 
relationships are shown on Figure 5 and described in MIL- 
STD-721B. 

2. Environmental Analysis (Block 3) 

Brivironmental Analysis includes sadentitying suweh 
Seoaetraints as may be applied by DOD and other government 
sources, physical characteristics (weight, volume, size 
center of gravity), natural environment (vibration, tempera- 
ture, sea state), human factors, safety, and equipment sur- 
weevyaoility. Constraints derived from an analysis of this 
information impact system design as well as the maintenance 
Gemecept. 

Be oMmerall Navy Policy (Block 5b) 

Overall Navy Policy provides constraints relative 
Mm leet Operations, manpower utilization, system cnniigura-— 
ren, environmental impact guidance, and functional compati- 
mmr ly. importance classification and Security restrictions, 
feoumined. from tne SO are vaiso aneiided an thes ~blockivas 
Mell as those policies or constraints which cannot be 
Srassiived as Specirire Logisiyic policies OPE CGnSt rains” 


peecitic Navy logistic constraints are included: in.Block 5. 
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4. Plan for Use 

The "Plan for Use" is defined in various instruc- 
beons as being collectively composed of the mission and 
operational parameters. These parameters include the mis- 
Son and operational profile data previously indicated, 
Mere Ol CiMme factors “amd utilization concepts, “system errec— 
tiveness and goals and System Life Cycle description [16]. 

The “Pilan for Use" “should™provide a Lifew@yeic 
eeewariO Showing the expected system life and major mainte— 
nance periods (tender availability (TAV), regular overhaul 
(ROH), and Modernization Cycle) as well as the major opera- 
Mona l periods swWeh as system deployment, mission time fac-— 
mens and operational environment factors. In addition, tne 
expected degree of effectiveness in meeting the mission re- 
eerrements must be specified for subsequent allocation Uo 
subsystems and equipments during design and development. 

5. Overall Navy Logistics Constraints (Block 5) 

ttimradgdit lone eo wwe CoOnstraincs 2neluged tigre ey 
vironmental Analysis and overall Navy policy there are 
Navy logistucs Spicer COUStroics Wien must Ibe Cons a ered 
pueor tO establishing the system logistic concept. These 
Me@istic constraints are due to the unique operating, main- 
tenance, and support environments for Navy systems and to 
the procurement, operational and logistic support procedures 
Within the Navy. An example of these constraints is the 


extent of the self-sufficiency requirement while underway 
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mere some specified operational period or the system 
maestiess reguiremenvs am port, Doth of Which impact Main-— 
tenance Planning. 

6. NAVMAT/SYSCOM Maintenance Policies (Block 6) 

Policies and procedures which are promulgated within 
the Naval Material Command by NAVMAT or the Systems Commands 
are grouped in this block for analysis. The requirements 
and constraints identified may range from maintenance level 
limitations to configuration management policy. One of the 
pueimary methods of obtaining This information is to conduct 
ame morough review of all policy directives and instructions 
relating to the specific ILS Element. For example, Naval 
Ordnance Requirements (OR-30) promulgated by NAVORD delin- 
Pemees cONntractor/sub=-contractor responsibilities in the 
eoncauct of Maintenance Engineering Analysis as part of the 
ILS program while NAVMAT Instruction 4000.20A specifies 
memes CVYCIC Coscving policy. Some of the otmer dociumencs and 
Weer application are listed on the input/output list in 
moeoendix A. 

7. System Logistic Concept (Block 7) 

The System Logistic Concept is a summary of logistic 
@emsiaerations, concepts, constraints, and requirements from 
all the data-generating sources previously mentioned. From 
the Mission and Operational Profile Analysis and the "Plan 
mor Use,"  fopistic endurance factors are aevermined. sinese 
factors identify when and what logistic support activities 


may occur. 
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Figure 3a identifies this block as the point of 
Meee! GCivision of tne logistic Support analysis into 
G@evivities of Maintenance and Supply Support Planning. The 
Supply support stream shown by the dotted-lines is used to 
illustrate the parallel development and interfacing require- 
moms OL the two concepts but is not developed as part of 
mes, LNesis. 

8. System Maintenance Concept (Block 8) 

Maintenance Concepts are the "planned or envisioned 
methods that are to be employed for maintaining the system/ 
equipment in a specified condition. This term includes the 
imeoe Of maintenance, levels of maintenance, frequency, and 
mie phySical location(s) of maintenance activity." [17] 

A review of other Defense Department directives 
meeinstructions identify the following as outputs of the 
PMemnitenance Concept Analysis in addition to the functions in 
Mmiewlast Daragrapn: fault isolation and systems testing 
approach, equipment overhaul approach, component repair by 
maintenance level, and semeduled= maintenance requirements. 

these requimeenents Must De Scrutanuzed. caretudey. for 
fomext an iaecat of The information that is available. 
mimeor Of 21), at this point ian the lite cycle, the analysis 
im conceptual and is accomplisned at the system or subsys= 
fom T6Vvel vice equlpmeny or component ever. 

ype of Maintenance refers to whether the mainte- 
nance action is inspect, test, disassemble, repair, or re- 


Drace Of OUNer associated activity. 
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hevels of Maintenance refers to the different 
echelons of maintenance accomplishment known as organiza- 
mional, intermeduate;, anc depem. The levelwtor the perfor- 
mance of maintenance is determined by the compiexity of 
the maintenance requirement and the support equipment needed 
imeeaccomplish it. Vhe Organizational Level is Norialiy vac 
operational unit (ship, submarine, aircraft) that uses the 
System. Intermediate activities are normally Tenders or 
fer Tidabling repair ships, 0r certain shore Stations as 
Naval Air Rework Facilities (NARF) and Naval Weapons Sta- 
tions (NWS). Depot repair is the highest form of mainte- 
meee level attainable and may be the contractor's plant, a 
Shipyard, or other shore activity such as a Naval Ammunition 
Depot. 

The Maintenance Concept derived from the Mission 
and Operational Profile Analysis as constrained by environ- 
Hem@cal and Navy system constraints and policies, may result 


imeeeie following relative to maintenance levels: 


LemniarMirem@amce accomplished ammercanizationgie level. 
TVobem ove suite OnLy gouecOret ni Zalioned Level. 


Modw@ar replacement only at organizational level. 


= W FB 


Modular repair at intermediate (or depot) activity. 


Major overhaul at depot (or contractor) facility. 


ON WW 


Maintenance activities construction requirements 


Angela a ton. 


More detailed analyses to develop specifie lower 


level maintenance concepts are performed as part of the 
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Maintenance Engineering Analysis (MEA) during the Engineer- 
miele velopmenys Phase. “hemdevenied MEAs wilderesuly in 
paentifying the maintenance level for each repairable com- 
Pomeny andwpneslocavaons@er actlivymelesmperforminge the 
maintenance. 

Pauli uesolapron andMaysuemem est concept should 
wmeerultyetrhe requirement formantomated fault isolation 
eeouems, bullt in test equipment, and general-purpose or 
meecialized equipment in this area. 

The Equipment Overhaul approach may specify overhaul 
emechie contractor's facility on some predicted cycle, over- 
haul with the platform at a Naval shipyard, removal and 
Overhaul at some other depot level activity or replacement 
mimic of overhaul. 

Component Repair by Mainvenance bevel 1s cderermmnumed 
from existing repair/discard criteria or a Level of Repair 
(LOR) Analysis. NAVMATINST 4000.20A states the Level of 
Repair Analysis is an analytical technique which "estab- 
ioe: Chie sorganizational location at which each piece of 
emeeware...ilS repaired or replaced."! iS reverence @also 
indicates that the LOR Analysis itself costs about $150 
per replaceable Teele Repair/discard models have been 
@eveloped based on contributing cost factors, Such as the 


eost of entering a new item in the Navy Supply System, 


TCNM INST 4000.20A, op. cit. 


Sr pid. 
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PomsOnne ly “Costus. Eeransporvavton CeGstus, facilities cost, 
ween, Wilenmeammuemuced “ataliyurecally to establish répair/ 
mescard decision criveria. 

seneduted Maintenance Requirements analysas provides 
'Ziomeoircents relative To the prevenvive maintemance program. 


For example, the policies may include: 


1. Maintenance in accordance with Navy 3M System. 
2. Maintenance performed only during condition LIL 
readiness Stavus. 
SB. Mainvenance nov tO inverrere With SYsvem CperaciLon 
Gian Wiss orn. 
4, Preventive maintenance will be performed in port 
Oneky:. 
Frequency of maintenance and Facility Location require no 
amplification. 
Se Plan for sipporte Block 29D 
itewoystvem Maintenance Cencept rocer ner Wigameue 
so0em oupply Support Concept constitute the “Plan for 
eupoort.' The Plan for Supperl 1S @alsorenie! iit a siiver— 
merece document between the Integrated Logistic Support 
eiiort and ane Desi env Or-syevems EnecIneecring ettorc, 
Material provided in the Plan for Support can lead to the 
Development of Design Criteria for Logistics Elements 
(DCLE)? Wiehe mMaycDerUseduoes yaoLOrciamcetunce bony tor dard ware 


Cleve aed ae 
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Oe eelel mamary she liabi ley Paintainability/Availabil- 
ity Analysis (Block 10) 
This function involves the analysis of established 
R/M/A goals and other factors impacting reliability, main- 
tainability, and availability to establish trade-off 
Meee relative to effectiveness, cost, and schedule 
@eacde—-Offs.. End item reliability goals may then be appor- 
tioned to lower level assemblies down to the nonrepairable 
item level to be used for maintainability prediction for 
both scheduled and unscheduled maintenance. Maintainability 
design concepts consistent with the "Plan for Use" can then 
menaeveloped. 
11. Maintenance Engineering Analysis (Block 11) 
Maintenance Engineering Analysis (MEA) is defined 
as 
"A process by which persons with specialized experience 
in the area of maintenance examine the actual or proposed 
design of a system/equipment to identify and/or propose 


mmaracveristics OY Woven Pacer recullreCdm@ocl stat Te owluces 
are identified."1 


1G is the core of transforming operational and logistic 
Support concepts and requirements into hardware "design-to" 
meer ications. 

This Analysis generates data and information which 
are documented, in the case of NAVORD, on the MEA Worksheets 


listed in Table III-II. The assembled worksheets then 


10vaval Ordnance Systems Command OR-30, Integrated 
BOrUsSti Cc. SUppert. Program Requiremenvs.p.. 55.5 March 1969. 
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@enmscitute the Maintenance Engineering Analysis Record or 
"Plan for Maintenance." By virtue of analyzing the MEA 
Peieesheecys, bhe requirements bo provide the needed input 
moaecmor Iintormation are easily devermimmed. VDescriptrens 
Of each worksheet and the required input and output data 
weer eCsenved in order. 

Much of the information required in these work7~ 
sheets will not be available for the Preliminary MEA (key 
operation 11) but will be picked up in the Detailed MEA 
(key operation 15). This is differentiated by the use of 
eee risks as shown on the data sheets, Appendix A. 

a. MEA Worksheet I - Maintenance Engineering 

Analysis Summary 

The Maintenance Engineering Analysis Summary 
identifies all maintenance requirements applicable to an 
iene vO be covered by a separate Maintenance Engineering 
Analysis Record. Worksheet I Summarizes and is an index 
meme Other worksheets: therefore, the large majority of 
data or information elements are derived from the other 
WerKsSheevs. | 

be “MEA Worksheec. ii = Relvabilivy Dawe 

Worksiteet ctL is ised "Go provide reliavaiacy 
G@eava On proposed systems as well as on operational systems 
being provided as Government Furnished Equipment (GFE) for 
newly designed hardware the documentation is derived from 
an "eneineerine “analysis=or from Operating reliability dava 


where it exists. 


D2 





Cy libAmver“checu iii =] Maintainabiidaty and Main-= 
tenance Concept 

This worksheet provides a narrative description 
of the item maintenance plan and justification for assign- 
ment of maintenance requirements and tasks to the various 
levels of maintenance (organizational, intermediate or 
@epot). in addition, maintainability design criteria in 
the form of mean-time-to-repair (MTTR) goals and maintenance 
hequirement criticality is addressed. 

Where the worksheets indicate the requirement 
fer a “narrative treatment on the subject, the author has 
emaeavored To uprevidemdatawemements or information ampucs 
ana Outputs to support the narrative requirement. This 
can be seen on Worksheet III input/output sheets where both 
the maintenance plan and the justification have been sub- 
Gaivaded. 

GQ. MEA Worksheet IV - Maintenance Task Analysis 

The purpose of this analysis is to "describe 
mae procedure and to identify and establish skill levels 
aac task time for performing Gach task dimgodsyed Gasaccom— 
plishing the individual maintenance requirements pertaining 
eo ohe item.""> 

The analysis involves determining the best 


method for accomplishing the maintenance requirement. Tools, 


test equipment, support equipment, personnel resources, and 


a tericl oem eae 
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weennical data required to perform the maintenance are also 
identified. In addition, safety precautions and human fac- 
tors data are identified or developed. 

A separate Worksheet IV should be completed 
for each maintenance requirement identified with the item 
examined. ~* The Maintenance Identification Code (Worksheet 
block 4) is the common thread used throughtut Worksheets 
IV through VIII to correlate data for a specific maintenance 
requirement. 

e. MEA Worksheet V - Logistic Support Personnel 

Summary 

This worksheet summarizes the Logistic Support 
Personnel Requirements determined as a function of mainte- 
meee requirement and task times, and Skill level require- 
ments. The personnel requirements are summarized from 
columnare data contained on Worksheet IV as controlled by 
the Maintenance Identification Code. These codes should 
Memoreanized by maintenance level to facilitate 
quantification.-> 
f. MEA Worksheet VI - Support Equipment Require- 

‘ments SNeeL 
The purpose of this worksnect 1s To provide the 


technical data needed for the acquisition of support equip- 


ment required to support the maintenance requirements and 


tena. 


TT pao Beet 


2, 





wesks Of the item in question. The form used for Worksheet 
Pemeeis a2 detailed pre-printed form and comtains instructions 
fer Completion. OR-30 modifies the instructions slightly 
as can be seen by a comparison of the input/output data 
Sheets and the worksheet in OR-30. 

ge. MEA Worksheet VII - Maintenance and Support 

Facility Summary 

“nis worksheet describes the nature of the 
facilities as a function of the task analysis documented on 
Worksheet IV. Where the requirement for a maintenance or 
support facility is indicated in block 6 of Worksheet IV, 
mwerxsneet VII must be developed. 

The input/output data sheet lists the data 
meerents derived to Support both the facility functional. 
meolysis and the facility design criteria both of which 
PaewOULDULS in narrative form. The facilities criteria are 
merely an indication of the type of data that should be 
generated and transmitted to the Facilities ILS Manager. 

h. MEA Worksheet VIII - Technical Data Summary 

The purpose of this worksheet is to summarize 
the kinds of technical data necessary in the accomplishment 
of each maintenance requirement. This form is a summary 
form which identifies the data for each specific Maintenance 
Edentification Code. As seen in the output data sheet, the 
data identified is categorized as technical manuals, main- 
tenance requirement cards, engineering drawings and cali- 


Bration criteria. 
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Lee Pheorksneeo Ixh and LAB 
These worksheets have not been included because 
Meeweare Standard preprinted forms relating to provisioning 
meemmlcal doeumentation and thus form part of the Supply 
Support element information flow. MIL-P-21873 can be con- 
emrved for specifics. 
12. Preliminary Plan for Maintenance (Block 12) 

The Preliminary Plan for Maintenance essentially 
consists of the combined documentation of the Preliminary 
Merncvenance Engineering Analyses. It provides a technical 
Geao OaSe iorpesubsequent and detailed development of logistic 
Support analysis and to drive the system/equipment hardware 
Secon with respect to reliability and maintainability 
mequirements. The contents of this plan should include the 
Maintenance Concept, reliability and maintainability design 
data (criticality, operational endurance factors, MTBF, 
MTTR), maintenance requirements and tasks documented in 
VomccneetiwlVY, and Jeeistic Support resource requirements to 
the depth known. Since the Plan for Maintenance is an end 
peecmect whieheis an input to the ILS Plan, the only data 
element sheet in Appendix B for this block is an input data 
meeu . 

13. Integrated Logistic Support Plan (Block 13) 

The data identified for the Integrated Logistic 
Support Plan was primarily derived from NAVMAT and NAVORD 
mistrucctons) and represencs. a broad treatment ols the dava 


which has been presented previous to this. OR-30 identifies 
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six major sections for the ILS Plan as follows: (1) Intro- 
duction, (2) System Description Summary, (3) Base Line 
Support Plan (Plan for Support), (4) Navy/Contractor ILS 
Planning Process, (5) Contractual ILS Plan, and (6) Summary 
eeecontraecvual Plans Related to ILS Planning Beoceeene: 
OR-30 uses twenty-one pages to list specific requirements 
mom the 1LS Plan. The input data sneet for block 13 in 
eeendix A identifies only that data which is related to the 
Maintenance Planning element. 
i. Detaiied Reliability Maintained wey, svat lability 
Analysis (Block 14) 
The Detailed Reliability/Maintainability/Availabil- 
imey Analysis is primarily concerned with continuation of 
the R/M/A Analysis started in biock 10 with a more detailed 
Mmelysis of system/equipment désign to insure that the 
R/M/A design criteria are met. Drawings are reviewed rela- 
Weve tO goals established im’ the Preliminary R/M/A Analysis 
or subsequent modification. More detailed R/M/A predictions 
are made and goals are then apportioned to the lower assembly 
levels correlative with hardware design. R/M/A verification 
g@emassurance programs are developed as part of this 
emealysis. 
15. Detailed Maintenance Engineering Analysis (Block 15) 
iiere. are Oi nputy7 OULpUL oneeus- 2m. Append. Bb for 


this block since the same MEA worksheets identified for 


tbia., pele ie 
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block 11 will apply. The difference is that data which 
was not available for the Preliminary MEA, as indicated 
on the input/output data sheets by an asterisk, should now 
memevolleble inthe Engimwecring Development Phase. 
16. Maintainability Demonstration and Test (Block 16) 
This block includes all the supporting elements 
meeded to establish detailed test plans. The data elements 
and information requirements were derived from MIL-STD-471 
Which provides for qualitative assessment of various support 
Mmeaenors in relation to item downtime in addition to the 
quantitative maintainability assessment. The data elements 
Meco on the input data sheets indicate the contractor and 
Mmeemeiel Oltice as Sources for -thevadatas ihis-is due Comune 
Meenre of the decision required, i.e. such information as 
mo veam organization, facility test requirements, and 
G@emonstration report requirements are not determined from 
analysis by the logistic element managers. The output data 
is data required in the test/demonstration report [18]. 
7. Detalled ILS Specifications (Block 13) 
The detailed Integrated Logistics Support Specifi- 
Ser1ons represent the final output of the ILS development 
process for each of the ILS elements. These specifications 
not only include an updated Integrated Logistic Support 
Plan, but also identify the availability of each Logistic 
Support Element for the Operational Phase of the System Life 
Cycle. These specifications should include a detailed plan 


Tor=validation=wand. check=out or eachmlorist ic Suppor. 
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Mmometvion identified in the ILS Pian. Since it is primarily 
used to provide for validation of all the various ILS ele- 
Meqde and interface program plans contained in the ILS Plan, 


Poe data flows are not indicated. 
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IV. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 


Critical decision-making in today's managerial world 
meee created the need for a Significant increase in the 
Sxwaoility for information processing, both qualitatively 
and quantitatively. This thesis has provided a model for 
improvement in information processing for Integrated Logis- 
ic Support. Specifically, the model is used for develop- 
ment of information requirements and data elements for the 
Naval Ordnance Systems Command. In order to illustrate the 
feemoaalogy and Gegree of déeGall meededwtior development. 
one ILS Element (Maintenance Planning) was presented. 

Maintenance Planning must begin in the Conceptual Phase 
of the System Life Cycle and continue through the succeeding 
acquisition phases. A flowchart covering these phases was 
developed to establish the framework for the information 
mnowe A conceptual model for developing informatiomerequire— 
ments for a Management Information System was used as a 
tool in adeveloping the information flow metwork, seoccifical-— 
Mmeechne first four steps of the model, which identified 
procedures for developing the key operations, flowchart and 
iemagcement functions within each key operation, were fol-— 
lowed explicitly. The remaining four steps (Table III-IT) 
were modified for use because of the tnesis orientation to 


one ILS Element. 
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Input/output data sheets were developed for each block 
(key operation) in the flow network to show each data 
paeemMenu, 11S Source Or destination, and the form or units 
mavolved. 

ina Che development of the informavion flows contained 
Mee section Til, the Maintenance Engineering Analysis Data 
Sheets specified by NAVORD OR-30 were used. Input data 
etements were identified based on an analysis of the func- 
tional requirements and the output data required for each 
worksheet. The required input data elements were then 
traced back to a logical source, an output from a previous 
analysis or a requirements document. Thus the MEA and the 
process of "tracing back" the data requirements created the 
Meee, portion of the information network. Information re- 
quirements and data elements were then put into an alphabetic 
matrix form (Appendix B) to show all input and output flow 
Sei Vity for each ILS Element. 

igeeddition to the Maintenance Engimeering Analysis 
weer toa Oy OR—30 there is a simllearvanalytical technique 
called Logistic Support Analysis (LSA) which is planned for 
implementation within the Naval Material Command. During 
the development of this thesis the status of the proposed 
Military Standard defining the LSA Process (MIL-STD-1388) 
was indefinite and there were indications of major revisions. 
However, the Naval Material Command (NAVMAT O42) has recently 
stated the MIL-STD will be officially approved and released 


approximacvely-December. 1973. The primary thrust of vais 
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mioesiS 18 the same, however, regardless of the analysis 
method used since the information requirements are the same. 

Logistic Support Analysis, as defined in NAVMAT Instruc- 
tion 4000.20A, is a "three-step analytical technique for 
Mmesermining and achieving design characteristics of en end 
myem...for identifying the reauisite logistic resources..." 
mee system requires the use of input data sheets and provides 
recommended output reports which are summaries of the nine 
mes Clements and interfacing disciplines. 

The primary differences in the two systems are the forms 
used and the specific identification of data elements. 
MIS-STD-1388 contains detailed input and output data sheets 
in computer format. MIL-STD-1388 Supplement, Logistic 
Support Analysis Proposed Data Element Definitions, lists 
ieeteaata elements with their descriptions, definitions, and 
computer format. A sample Maintenance Engineering Analysis 
Worksheet and a Logistic Support Analysis Input Data Sheet 
are presented in Appendix C for Comparison. 

Was model develoned in, this Thesis can be Used sas a 
framework to identify the data requirements for each ILS 
Fatement and interfacing disciplines. This data provides 
the basis for a Management Information System design. 
Although Appendix B lists 423 data elements for Maintenance 
Fiiemming, 1 cannot be concluded that each of the remaining 


ILS Elements would generate that amount of required data. 


1CNMINST 4000.20A, op. cit. 
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miere are many data elements in this thesis which interface 
with other ILS elements and thus would create redundant 
@aua elements. It is only in the analysis and collection 
er Cava as shown in Part III and the presentation of data 
peeetmients in matrix format in Appendix B that the interfaces 
Merween the elements, and thus common data elements, are 
identified and redundancy eliminated. 

The Alphabetic Matrix (Appendix B) also provides a 
method whereby the data elements identified can be compared 
tO the standard data elements contained in the Supplement 
to MIL-STD-1388. This is significant in view of the planned 
miplrementation of the LSA process. 

i 1S moveworthy that this model is applicable recerd— 
Meeeo. the decision whether to continue use of OR-30 or 
implement MIL-STD-1388. Since the MIL-STD-1388 Supplement 
@eerains only 151 data elements for the complete Logistic 
Support Analysis, and this thesis identified 423 data 
elements for the Maintenance Planning Element alone, MIL- 
STD-1388 should bé analyzed prior to implementation. In 
the same context, if the OR-30 Maintenance Engineering 
Mielvysis is to be continued, the worksheets should be changed 
memmcomputer format. This change would preclude the necessity 
mer transcribing the data for computer processing. 

This model can also be easily implemented into the 
NAVORD ILS/MIS Program, however, the existing ILS/MIS would 
mecdtuireswa Change linescepe to the Pevellsor detail specified 


ine theuimrormalitonur towom SAS indicarecd 4n the auLvrodcuciion., 
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Merorlataon processing in the past iS not commensurate 
With the management needs of today and certainly not of 
the future. Analytically-developed decision criteria is 
meok for Knowledgeable decision-making. This thesis as 


meeeoor si tne direction cr improved information =aevetoprens. 
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MISSION ANALYSIS 


(INPUT) 
DATA/ INFORMATION 


THREAT SCENARIO 

THREAT SOURCE 

THREAT DATE 

DESIRED CAPABILITY 
PERFORMANCE SPECIFICATIONS 
MISSION REQUIREMENTS 
MISSION PROFILE 

MISSION TIME FACTORS 
SYSTEM UTILIZATION RATE 
SYSTEM EFFECTIVENESS GOALS 
RELIABILITY GOALS | 
MAINTAINABILITY GOALS 
REACTION TIME 

MAXIMUM OPERATING TIME 
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SOURCE ) 


SOR? lpr 
SOR 


(Block 1) 


FORM/UNITS 


NARRATIVE 
Doe eT Vis 
TIME FRAME 
DE SCR Tiv ie 
PESCRIPIIVE 
DESGe Er aye 
GRAPHIC 
TIME, UNITS 
NUMERIC 


TE ULES 
TE sive S 





MISSION ANALYSIS 


(OUTPUT ) 
DATA/ INFORMATION 


ACTIVE TIME 

PeClTIVE TIME 

UPTIME 

DOWNTIME 

ALERT TIME 

feeCliON TIME 

MISSION TIME 

MODIFICATION TIME 
MAINTENANCE TIME 
AVAILABILITY REQUIREMENTS 
DEPENDABILITY REQUIREMENTS 


MAINTAINABILITY 
REQUIREMENTS 


eel EM/SUBSYSTEM 
eo PICALITY 


SYSTEM UTILIZATION 

SYSTEM EPPFECTIVENESS GOALS 
R/M/A GOALS (ALLOCATION ) 
MODERNIZATION TIME 


(DES Vast rTOr) 


4/10/11-III, TV 


N77 10/11 
4/8/10/11-1V 
4/8/10/11-III, IV 
4/7/10/11-IV/R-A 


" " 


4/8/10/11-II1, IVA 


4/10/11-IIT , TV/R-A 
4/7/10/i1-III 


4/10/11-IV 
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(Bioele 1) 
FORM/UNITS 


PE UNS 


NUMERIC (2) 


Lis Del 


RANKING 
NUMERIC 


1 


" 


TIME UNITS 


2. 
_ irae 


7 
. 
/ ai 
A 
7 
x 


= 





OPERATIONAL ANALYSIS 


(INPUT) 
DATA/INFORMATION 


peo lEM OPERATIONAL STATES 
CeuUlSE PERIOD 
mre ORT PERIOD 
WER HAUL PERIOD 
beet INTRODUCTION DATE 
roc DATE 
NUMBER OF UNITS PLANNED 
BeenNED SYSTEM LIFE CYCLE 
DEPLOYMENT CYCLE 
MOBILITY REQUIREMENTS 
MODERNIZATION CYCLE 


(OUTPUT ) 
DATA/INFORMATION 
UNDERWAY TIME 
PyPORT TIME 


TENDER AVAILABILITY (TAV) 
CONCEPT 


SYSTEM OVERHAUL CONCEPT 
TIME BETWEEN OVERHAUL 
OPERATIONAL REQUIREMENTS 
OPERATIONAL PROFILE 
PROPOSED SERVICE LIFE 
REQUIRED QUANTITIES 
OPERATING AREA (GEOGRAPHIC) 
SYSTEM/EQUIPMENT DEPLOYMENT 
SYSTEM LIFE CYCLE CONCEPT 
OPERATIONAL CONCEPT 


(Block 2) 

(SCURGEaD FORM/UNITS 
PVPS -OpR. iii. UPres 

1! 1! 1 

T 7 TT 
SOR MONTH-YEAR 
SOR 1! tt 
SOi NUMERIC 
SOR : 
CNO DESGR GE ive ZU ibe 
SOR DESCRUE Tr i 
OOK NUMERIC 


(DESTINATION) 


4/7 /8/10/11-IV 
4/8/11-IV ,VII 
H7/7 76/7 10/iV 


4/8/10/11-VII 
4/7/8/12/11-II/R-A 
4/7/8/10/11-VII 
a eae 

4/11-VI 

ae Vale 

lL 

\ 

14 
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FORM/UNITS 


Tae Bo UaNieles 


" tt 


DES GRP ie i 
SCHEDULE 


DESCRIPTIVE 
TIME UNITS 
DESCRIPTIVE 
n Cn 
TIME UNITS 
NUMERIC 
DESCRIPTIVE 
DESCRIPTIVE 
DESCRIPTIVE 
DESCRIPTIVE 





ENVIRONMENTAL ANALYSIS 


(INPUT) 
DATA/ INFORMATION 
PeYsilCAL CONSTRAINTS 
DIMENSIONAL 
WEIGHT 
ACCESS 


RESOURCES REQUIRED (POWER/ 
Aeal /LIGHT ) 


BeetrPORM TYPE (POSITION/ 
Centik OF GRAVITY ) 


ENVIRONMENTAL CONSTRAINTS 


PemURAL (ALTITUDE/TEMP / 
HUMIDITY/FOG/RAIN) 


MOTION (VIBRATION/SHOCK ) 
TIME (DAY/NIGHT) 
SEA CONDITIONS (SEA STATE) 


QUANTITATIVE HUMAN FACTORS 
CONSTRAINTS 


QUALITATIVE HUMAN FACTORS 
CONSTRAINTS 


MINIMUM SAFETY REQUIREMENTS 
ACCEPTABLE HAZARD 


eee, SAPE" CHARACTERISTICS 

OPERATING ENVIRONMENT CONSTRAINTS 
SURVIVABILITY REQUIREMENTS 
EMISSION CONTROL REQUIREMENTS 


EMERGENCY DESTRUCTION 
REQUIREMENTS 
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(SOURCE) 


SOR/TDP 


(Block 3) 


FORM/UNITS 


Silas 
NUMERIC 
DEoCRI Pi s 


" 


Sl 7 Ace eis 


DESCRIPTIVE/RANGE/ 
NUMERIC 


NUMERIC 


DESCRIPi = 


CATEGORY I-IV 
(MEL-STD-882 ) 


DreUn iret ivis 





ENVIRONMENTAL ANALYSIS (Block 3) 


(OUTPUT ) 
DATA/INFORMATION (DESTINATION) FORM/UNITS 
PerROXIMATE SIZE Ben/tn/ 11 NUMERIC 
: WEIGHT BeA// a Tie ae NUMERIC 
VOLUME tt tt tf 
MeemoolLBILITY REQUIRED Bay See/ lan DESCRIPTIVE 
POWER REQUIREMENTS B= A/SE/PA/ 11 ak " 


AUXILIARY SYSTEM < 4 " 
REQUIREMENTS 


PLATFORM APPLICATIONS E-A/PA/SE/H-A/II-0it  SHIP7ZAC TYPE 
OPERATING ENVIRONMENT 7/16 DESCRIP Tiny 
PARAMETERS 
EXPECTED TEMPERATURE RANGE 4/E-A NUMERIC 


HUMIDITY RANGE " 


: SEA CONDITIONS : , 
(SEA STATE) 


i" DEGREE OF i NUMERIC 
EXPOSURE 
‘ WIND CONDITIONS : RANGE IN 
KNOTS | 
i VIBRATION, SHOCK : DESCRIPTIVE/ 
NUMERIC 
SAFETY DESIGN FEATURES S-A/11-1V DESCRIPTIVE 
HUMAN COMPATIBILITY H-A/11-IV,V DESCRIPTIVE 
REQUIREMENTS 
HUMAN FACTORS CONSTRAINTS 7 uy 
EXTERNAL ENVIRONMENTAL 10 " /NUMERIC 
STRESS 
INTERNAL ENVIRONMENTAL 10 a 
STRESS 


10 





PLAN FOR USE 


(INPUT) 

DATA/ INFORMATION (SOURCE) 
PERFORMANCE SPECIFICATIONS SOn7 LP 
RELIABILITY GOALS 8 
MAINTAINABILITY GOALS i 
faSoLON REQUIREMENTS it 
MISSION TIME FACTORS it 
AVAILABILITY GOALS a 
SYSTEM UTILIZATION RATE SOR/1 
SPekATIONAL PROFILE 2 
SyolEM LIPE CYCLE PLAN SOR/2 
CONFIGURATION CONSTRAINTS 5b 
SYSTEM/EQUIPMENT DEPLOYMENT Z 
MANPOWER REQUIREMENTS 5b 
FUNCTIONAL COMPATIBILITY DD 

hea UT REMENTS 
OPERATING ENVIRONMENT 5 

PARAMETERS 
peo EM/SUBSYSTEM CRITICALITY 1/TDP 
TAV CONCEPTS 2 
eee leM OVERHAUL CONCEPT 2 
REQUIRED QUANTITIES 2 
MODERNIZATION TIME FACTOR du 
UNDERWAY TIME 2 
ieORT TIME 2 
Pee BETWEEN OVERHAUL 2 
OPERATIONAL REQUIREMENTS Z 


(ue 


(Block 4) 


FORM/UNITS 


DESO 

NUMERIC (MTBF/MTBMA) 
. FF (MTTR/MAMDT ) 

DE Se Lei 

TEE SU ES 

NUMERIC 

DESC [ Riviny 

DESCRIP eye 


tt 


" /NUMERIC 
NUMERIC 
DESCRIP Tis 


" /NUMERIC 


NUMERIC 
GIG Ue OUR IES 


DE SCR EPL IVE 





PLAN FOR USE 


(OUTPUT) 
DATA/ INFORMATION 
OPERATING ENVIRONMENT 
Peso LON REQUIREMENTS 
Peso lLON TIME FACTORS 


See Eh EPPECTIVENESS 
REQUIREMENTS 


PERFORMANCE GOALS 
AVAILABILITY GOALS 
RemelABILITY GOALS 
MAINTAINABILITY GOALS 
ME LIZATION RATE 
SYSTEM LIFE CYCLE DURATION 
- s " DEPLOYMENT 
’ : " MODERNIZATION 
CONFIGURATION REQUIREMENTS 
SYSTEM OPERATIONAL MODES 
SYSTEM OVERHAUL/TAV PLAN 


(DESTINATION ) 


g 
g 
g 
R-A/16 


E-A 
E-A/M-A 
7/8/11i-1V 


ee 


(Block 4) 


FORM/UNITS 


DESCRIE ti 
DESCRIP TAYE Winker 
TE Nas 
DESCRIPTIVE/NUMERIC 


NUMERIC 


DESCRI PRIVEE G1 CLE 


" " 
BESC RI Pia 
I" 


uu 





SyERALL NAVY LOGISTICS CONSTRAINTS 


(INPUT) 
DATA/INFORMATION 
eer SUPPICIBENCY REQUIREMENTS 
eee) 301 SYSTEM REQUIREMENTS 
PMS LIMITATIONS UNDERWAY 
SPACE LIMITATIONS (WORKING) 
BEACE LIMITATIONS (STORAGE) 


MANNING AND SKILL LEVEL 
CONSTRAINTS 


Meee SUPPLY SYSTEM COMPATIBILITY 
PROVISIONING REQUIREMENTS 
OVERHAUL CYCLE CONSTRAINTS 

Mer CbOYMENT REQUIREMENTS 
OPERATING ENVIRONMENT 
PIABILITY REQUIREMENTS 
OPERATIONAL ENDURANCE 

Pe OONESS REQUIREMENTS IN-PORT 
REDUCED MANNING IN-PORT 

Pore MENT ACCESSIBILITY 
SUPPORT EQUIPMENT AVAILABILITY 


is 


(SOURCE) 


SOR 

OPNAV 43P2 
LY COM 
NAVSHIPS 


if 


BUPERS 


NAVSUP 
NAS Ue 
CNO/TYCOM 
CNO 
CNO/TYCOM 
NAVSHIPS 
CNO 

EYeOul 
CNO/TYCOM 
NAVSHIPS 
NAVSUP 


(Block 5) 


FORM/UNITS 


DESC. any i 


DESCRIPTIVE, 


NUMERIC 
DESOREP IVE 


SS : 
—_» 


~t eee 





OyERALL NAVY LOGISTICS CONSTRAINTS 


(OUTPUT ) 
DATA/ INFORMATION 


peor SUPPICIENCY 
CONSTRAINTS 

NAVY 3M REQUIREMENTS 

MAINTENANCE LIMITATIONS: 


UNDERWAY PREVENTIVE 
MAINTENANCE 


UNDERWAY CORRECTIVE 
MAINTENANCE 


WORKING SPACE 
ALLOCATIONS 


STORAGE SPACE 
ALLOCATIONS 


PERSONNEL SKILL LEVEL 
CONSTRAINTS 


NAVY SUPPLY SYSTEM 
INTERFACE REQUIREMENTS 


PROVISIONING REQUIREMENTS 


OVERHAUL CYCLE 
CONSTRAINTS 


MENDER AVAILABILITY 
CONSTRAINTS 


MODERNIZATION PROGRAM 
CONSTRAINTS 


DEPLOYMENT CONSTRAINTS 


mot L LATION LIMITATIONS 
Gees /stability 
| characteristics) 


GEOGRAPHIC OPERATIONAL 
CONSTRAINT 


READINESS REQUIREMENTS 
= hl PORT 


MANNING REQUIREMENTS 
- IN POR? 


READINESS CONDITIONS 
UNDERWAY 


(DESTINATION ) 


7/E-A/11-IV 


LD/11-IV 


1i-IV 
11i-IV 
11-IV/E-A 
$a7ss 
iy re 
Soy Ga 


poy Aub) 
11-IV/10/8 


11-IV/10/8 
1i-LV7 1078 


11-IV/10/8 


K-A 


SS 
10/R-A/M-A 
10/R-A/M-A 


10/R-A/M-A 


74 


CElLocigns)) 
FORM/ UNITS 
DESC RA 


DE SCRE weve 


DESCRIP is 
DESCRIPTIVE 
GRAPHIC/NUMERIC 
GRAPHIC/NUMERIC 
DESCRIPTIVE/NUMERIC 


DESCRIP 


W 


DESCRIPTIVE, NUMEREC 


GRAPHIC/NUMERIC 


BeSoOn i Clive 


DESOCRIPEEVE/ NUMERIC 


DESCR TEI ye 





OVERALL NAVY POLICY (CONSTRAINTS) CBr not.) 


(INPUT ) 
DATA/INFORMATION CSOURCE ) FORM/UNITS 


QUALITATIVE MANPOWER CONSTRAINTS BUPERS DESCRIP agin a 


eee EM! CONFIGURATION CONSTRAINTS SOR DESCRIPTIVE 

IMPORTANCE CLASSIFICATION SOR CODE 

PUNCTIONAL COMPATIBILITY NAVSHIPS DESCRIPTIVE 

CONSTRAINTS 

SECURITY RESTRICTIONS CNO/TDP DESCRIPTIVE 

PLATFORM APPLICATION PCLICY SOR Saar /AC @iiyrr 

ENVIRONMENTAL IMPACT POLICY OPNAV DeSsCnir live 
(OPNAV 6420.2A) 

fees CYCLE COSTING POLICY SECNAV DESChIY TIVE 
(SECNAV 4000.31) 

OUTPUT ) 

DATA/INFORMATION (DESTINATION ) FORM/UNITS 

PLATFORM APPLICATION 8 SHAP/AC Tyre 

SECURITY REQUIREMENTS less) DESCRIP iy: 


SHOCK HARDENING REQUIREMENTS , tt 
EMERGENCY DESTRUCTION " a " 
EMISSION CONTROL i: i tt 


FUNCTIONAL COMPATIBILITY 4/{/8/E-A/11-TI1, IV . 
REQUIREMENTS 
COMMAND AND CONTROL SYSTEM E-A/11-IV u 


REQUIREMENTS 


ELECTRICAL AND ELECTRONIC COMP v a 
REQUIREMENTS 


CONFIGURATION REQUIREMENTS 4/C-A/11-II1 u 
QUALITATIVE MANPOWER 4 " 
REQUIREMENTS 


15 





NAVMAT/SYSCOM MAINTENANCE POLICIES 


(INPUT) 
DATA/INFORMATION 


MAINTENANCE LEVEL POLICIES 
meet MITATIONS 


SremaeUl CYCLE CRITERIA 


MAINTENANCE DOCUMENTATION 
REQUIREMENTS 


PREVENTIVE MAINTENANCE POLICY 
CORRECTIVE MAINTENANCE POLICY 
POmeOMATION POLICY (TESTING) 
CONTRACTOR MAINTENANCE POLICY 
LEVEL OF REPATR CRITERIA 


ie CYCLE COST ANALYSIS 
CRITERIA 


SYSTEM STANDARDIZATION 
REQUIREMENTS 


ENVIRONMENTAL IMPACT 
REQUIREMENT 


Seep ry POLICY 
DATA MANAGEMENT POLICY 


CONFIGURATION MANAGEMENT 
POLICY 


MANNING & SKILL LEVEL 
POuLCLES 


ROTATABLE POOL POLICY 


(SOURCE) 


COMMAND 
INSTRUCTIONS 


NAVMAT 
5b 
2 


NAVMAT 
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Cemockm6 ) 


FORM/UNITS 


DESCRIPTIVE 


DESCRIPTIVE? 
(NAVMAT 4000 


DESCRDE TEs 


DES CREE 7, 
(NAVMAT 4000 


DES CREP Ta, Ey 


(NAVMAT 5100. 


DE SOR rave 
(NAVMAT 4000 


DE SChir a tyr. 


(NAVMAT 4130. 


DESCRIP TEV iE? 
NUMERIC 


DE OCR Pie 


.20A) 


»20A) 


6 ) 


»15A) 


1) 





NAVMAT/SYSCOM MAINTENANCE POLICIES 


(OUTPUT ) 
DATA/INFORMATION 


MAINTENANCE LEVEL LIMITATIONS 


OVERHAUL CYCLE LIMITATIONS 


PREVENTIVE MAINTENANCE 
REQUIREMENTS 


PemneCliVE MATNTENANCE 
Peau TREMENTS 


AUTOMATION (TESTING) 
REQUIREMENTS 


CONTRACTOR MAINTENANCE 
Cra lE RIA 


LEVEL OF REPAIR GUIDANCE 
COST REQUIREMENTS 
STANDARDIZATION REQUIREMENTS 


ENVIRONMENTAL IMPACT 
REQUIREMENTS 


SAFETY PROGRAM GUIDANCE 


CONFIGURATION MANAGEMENT 
meguTLREMEWTS 


DATA MANAGEMENT POLICY 
ROTATABLE POOL CRITERIA 
MANPOWER REQUIREMENTS 
COST CONSTRAINTS 


i 


(DESTINATION ) 
8/11-IV 


8/11-IV 
8/11-IV/11-VIII 


8/11-I1V 
SE/11-IV 
O/ Lim iV /ac7 


SS/8/9/11-IV 
LF 
E-A/SS/Z-A 
E-A/FA/TD 


S-A 
E-A/TD/C-A 


TD 

SS/E-A 
7/PT/11-IV 
14 


(Block 6) 


FORM/UNITS 


DESO be EVE 
NUMERIC 


DESCREPTIVE 


" /NUMERIC 
DESCRIPTIVE 





So leM LOGISTIC CONCEPT 


eae ur ) 
DATA/ INFORMATION 
PS oLlON TIME 
AVAILABILITY REQUIREMENTS 
Sool eM UTILIZATION 
UNDERWAY TIME 
TAV PREDICTIONS 
TIME BETWEEN OVERHAUL 
OPERATIONAL REQUIREMENTS 
SHavyiCh LIFE CONCEPT 
EavolCAL CONSTRAINTS 


ENVIRONMENTAL CONSTRAINTS 

HUMAN FACTORS CONSTRAINTS 

DESIGN CONSTRAINTS 

erolERM COMPATIBILITY CONSTRAINTS 
NAVY LOGISTIC CONSTRAINTS 


Sr OLEM/EQUIPMENT DEPLOYMENT 


SUPPORT AND TEST EQUIPMENT 
CONCEPT 


SUPPLY SUPPORT CONCEPT 
TRANSPORTATION AND HANDLING CONCEPT 
TECHNICAL DATA .CONCEPT 

MACILITIES CONCEPT 

PERSONNEL AND TRAINING CONCEPT 

SELF SUFFICIENCY CONSTRAINTS 
MANPOWER REQUIREMENTS 

SYSTEM LIFE CYCLE PARAMETERS 


78 


(SOURCE) 


al 
1/4 
1/4 


(Block 7) 


FORM/UNITS 


TUES 
NUMERIC 
NUMERIC 
NUMERIC 

ELE RE ele d cn OB bs: 
Te es 
DESCRIPTIVE 


Ao LL Step ON 
BLOCK 3 


" " "! 
DES CRAy ys 
DEeDemlr hry is 
DE SURMY Tis 


AS LISTED ON 
BLOCK 5 


TIME UNITS 


DES CrA pw By 
NUMERIC 





peel eM LOGISTIC CONCEPT ANALYSIS 


COUMPUT ) 
DATA/INFORMATION (DESTINATION) 
peer ORT AND TEST EQUIPMENT SE/11-VI 
REQUIREMENTS & CONSTRAINTS 
eee ior SUPPORT CONSTRAINTS SS/8a/11-1X 
TRANSPORTATION AND HANDLING TH/11-VI 
CONSTRAINTS 
TECHNICAL DATA CONSTRAINTS TD/11-VIII 
FACILITIES CONSTRAINTS FA/11-VII 


PERSONNEL & TRAINING CONSTRAINTS PT/11-V 
MAINTENANCE CONCEPT/CONSTRAINTS oi 


PREVENTIVE MAINTENANCE 7 Llib 
CORRECTIVE MAINTENANCE 8/11-III, IV 
OVERHAUL/TAV " u 


LIFE CYCLE CONCEPT i" " 


oO 


(Biteck 7) 


FORM/UNITS 


DESCRIPTIVE 





SYSTEM MAINTENANCE CONCEPT 


Ce UT) 
DATA/INFORMATION 


FUNCTIONAL COMPATIBILITY 
REQUIREMENTS 
MAINTENANCE LEVEL LIMITATIONS 
OVERHAUL CYCLE LIMITATIONS 
PREVENTIVE MAINTENANCE GUIDANCE 
CORRECTIVE MAINTENANCE GUIDANCE 
CONTRACTOR MAINTENANCE PLAN 
MISSION TIME 
MODIFICATION TIME 
MAINTENANCE TIME 
MAINTAINABILITY REQUIREMENTS 
UNDERWAY TIME 
INPUT TIME 
TAV. CONCEPT/CONSTRAINTS 
SYSTEM OVERHAUL CONCEPT 
TIME BETWEEN OVERHAUL 
OPERATIONAL REQUIREMENTS 
OPERATIONAL PROFILE 
OPERATING ENVIRONMENT 
SYSTEM LIFE CYCLE DURATION 
" " " DEPLOYMENT 
" " MODERNIZATION 
LEVEL OF REPAIR GUIDANCE 
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(SOURCE) 


5b 


6 
6/7 
6/7 
6/7 
6 
1/4 


mM moO FP FP PR 


e707 t 


(Block 8) 


FORM/UNITS 


DESCRIP AE 


DESCRIPTIVE 
DESCRIPTIVE/NUMERIC 
DESCRIP VE 


! 
! 

TIME UNITS 
" 


1! 


DESCRIPTIVE 
TIME UNITS 


1! 


DESCRIPTIVE 

T 
TIME UNITS 
DESCRIPTIVE 
TIME UNITS 
DESCRIPTIVE 
DESCRIPTIVE/NUMERIC 





SYSTEM MAINTENANCE CONCEPT 


COUT T ) 
DATA/ INFORMATION 


MAINTENANCE REQUIREMENTS 
CONCEPT 
ORGANIZATIONAL LEVEL 
INTERMEDIATE LEVEL 
PErOT LEVEL 


REPATR/REPLACE/DISCARD 
CRITERIA 


TAV/OVERHAUL CONCEPT 


CONTRACTOR MAINTENANCE 
CONCEPT 


MAINTENANCE ACTIVITY PLAN 


MAINTENANCE ACTIVITY 
LOCATION 


Move LSOLATION/SYSTEM TEST 
CONCEPT 


LEVEL OF AUTOMATION 
SUPPLY SUPPORT CONSTRAINTS 


MANNING & SKILL LEVEL 
CONSTRAINTS 


R/M/A REQUIREMENTS 


PREVENTIVE MAINTENANCE 
REQUIREMENTS 


CORRECTIVE MAINTENANCE 
REQULREMENTS 


(DESTINATION) 


10/11-IV/16 


11-IV/16 
11-IV/16 
11-IV/16 
SS/11-IV 


1L1i-IV 
poy PLY li 


FA/SE/PT/11-VII 
FA/TH/SE/11-VII 


PT/SE 


SE/E-A 
11-IV/SS 
10/11-IV/PT/14 


9/R-A/M-A/E-A 
L1-IV/R-A 


11-IV/R-A 
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(Block 8) 


HORM /UNTTS 


DESCRIPTIVE/ 
NUMERIC 


DESCR I PIIVE 


f 


GEOGRAPHIC 
ee SAME AG; 


DESCRIP TEV a 


DESCRIP ii vis 
& NUMERIC 
NUMERIC 


DiS @ haley 7 
NUMERIC 


tt " 





PLAN FOR SUPPORT (Block 9) 


SEPUT ) 
DATA/INFORMATION (SOURCE ) FORM/UNITS 


perPORTING FACILITIES 


ORGANIZATIONAL MAINTENANCE 8 LISTING 
INTERMEDIATE MAINTENANCE 8 LISTING /LOCATION 
DEPOT MAINTENANCE 8 I I 
OPERATIONAL FA LISTING 
TESTING SE/FA LISTING/LOCATION 
TRAINING PT/FA I I 
FACILITY REQUIREMENTS FA EACH FACILITY 
PERSONNEL PT/FA QUANTITATIVE 
TRAINING PT DESCRIPTIVE 
HANDLING EQUIPMENT TH LISTING 
TEST EQUIPMENT SE " 
TECHNICAL DATA TD DESCRIPTIVE 
REPAIR PARTS Ss LISTING 
TOOLS TH " 
TRANSPORTATION TH DESCRIPTIVE 
CONSIDERATIONS 
TEST EQUIPMENT REQUIREMENTS SE I 
GENERAL PURPOSE TEST SE " /LISTING 
EQUIPMENT 
SPECIAL PURPOSE TEST SE "  /LISTING 
EQUIPMENT 
PROVISIONING PLAN ss DESCRIPTIVE 
PERSONNEL PLAN PT n 
OPERATOR PT I 
OPERATOR/MAINTENANCE PT n 
MAINTENANCE PT n 
CIVILIAN (INTERMEDIATE/ PT I 
DEPOT) 
TRAINING PT OPERATOR/MAINTENANCE 
TECHNICAL DATA PLAN TD DESCRIPTIVE 
REQUIREMENTS TD " /NUMERIC 


82 





PLAN FOR SUPPORT (Block 9) 


meeNPUT CONT. ) 


DATA/ INFORMATION (SOURCE) FORM/UNITS 

Seo lEM EFFECTIVENESS 8 DESCRIPTIVE / NUMER Ee 
REQUIREMENTS 
ie LABILITY 8 " " 
MAINTAINABILITY 8 " " 
AVAILABILITY 8 " " 
DEPENDABILITY 8 " t" 


83 





PRELIMINARY R/M/A ANALYSIS 


(INPUT ) 
DATA/INFORMATION 


MISSION RELIABILITY 
meQULREMENTS 
REQUIRED MISSION FUNCTIONS 
Sel lICAL TIME PERIODS 
EXTERNAL ENVIRONMENTAL STRESS 
INTERNAL ENVIRONMENTAL STRESS 
OPERATIONAL CONCEPT/PROFILE 
MAINTENANCE CONCEPT 


MINIMUM ACCEPTABLE RELIABILITY 
REQUIREMENTS 


HUMAN FACTORS REQUIREMENTS 
SAFETY REQUIREMENTS 
MAINTAINABILITY REQUIREMENTS 


MANNING & SKILL LEVEL 
CONSTRAINTS 


PeciLITy AVAILLABILITY 
LRAINING PROGRAM AVAILABILITY 
SIMILAR EQUIPMENT DATA 
AVAILABILITY REQUIREMENTS 

Bee oleM/SUBSYSTEM CRITICALITY 
peeoa eM UTILIZATION RATE 

R/M/A GOALS 


me AOLNESS REQUIREMENTS = 
ele PORT | 


MANNING LEVELS - IN PORT 
READINESS CONDITIONS UNDERWAY 
OVERHAUL CYCLE CONSTRAINTS 


MENDER AVALLABILITY 
CONSTRAINTS 


MODERNIZATION PROGRAM 
CONSTRAINTS 


DEPLOYMENT CONSTRAINTS 
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(SOURCE) 


MDCS 


WW PH FP 


SS 


(Eikock  10)) 


FORM/UNITS 


NUMERIC (MTBF/MTBMA) 


DESCRIPTIVE 


NUMERIC (MTBF/MTBMA) 


RoC Rar ay i 

tt 
NUMERIC (MTTR/MAMDT) 
DESCRIP@IVE 7 NUMERIC 


DESC Bees 
" 
HISTORICAL DATA 
NUMERIC 
RANKING 
NUMERIC 


t 


DESCRIPTIVE/NUMERIC 


" 1 


" in 


DE SCR LET yi 





PRELIMINARY R/M/A ANALYSIS 


COUTPUT ) 
DATA/INFORMATION 


Be orOsED DESIGN RELIABILITY 


RELIABILITY ALLOCATION 
BeelABILITY PREDICTION 
Seen LI TY DESIGN CRITERIA 
PRELIMINARY FMEA DATA 

SIMILAR EQUIPMENT FAILURE DATA 


RELIABILITY PROGRAM PLAN 
MAINTAINABILITY PROGRAM PLAN 
MAINTAINABILITY DESIGN CRITERIA 


MAINTAINABILITY SUB-LEVEL 
ALLOCATION 


MAINTAINABILITY PREDICTION 
AVALTLABILITY PREDICTION 
AVAILABILITY ALLOCATION 
PRELIMINARY R/M/A DATA 


85 


11-III/M-A 
11-III/M-A 


rd 28) es. 8 |= 


(Block 10) 


(DESTINATION) FORM/UNITS 


NUMERIC 
(MTBF /MTBMA ) 


NUMERIC 


tt 


DESCRIPTIVE 


'f 


Hist @en teal 
R/M DATA 


DESCRIPTIVE 


'"! 


tt 


NUMERIC 
(MTTR/MAMDT ) 


NUMERIC 


tt 


1! 


NUMERIC 





MAINTENANCE ENGINEERING ANALYSIS - WORKSHEET I (Block 11) 
SUMMARY 


(INPUT) 

DATA/INFORMATION (SOURCE) FORM/UNITS 

SECTION A: 

NOUN NOMENCLATURE-STANDARD 11-II-IX | DESCRIPTIVE 

* NOUN NOMENCLATURE-NON-STANDARD " " 

* PART NUMBER i NUMERIC 
FEDERAL STOCK NUMBER L ALPHANUMERIC 
NAVORD DRAWING NUMBER u NUMERIC 

* NEXT HIGHER ASSEMBLY (NHA) NAME i DESCRIPTIVE 

* NHA PART NUMBER NUMERIC 

* WORK BREAKDOWN STRUCTURE (WBS) ‘ DESCRIPTIVE/ 

GRAPHIC 
DRAWING NUMBER 2 NUMERIC 
* EQUIPMENT IDENTIFICATION CODE (EIC) " ALPHANUMERIC 
* ALLOWANCE PARTS LIST/COMPONENT i " 
IDENTIFICATION CODE (APL/CID) 
STANDARD/NON-STANDARD CLASSIFI- Y CHECK 
CATION 
QUANTITY PER NHA i= Ver NUMERIC 
* ITEM CROSS REFERENCE: 
WBS 11-II-IX NUMERIC 
EIC 11-II-I1X |§ ALPHANUMERIC 
MEAR DOC. CONTROL NUMBER 11-IV-IX | NUMERIC 

* MAINTENANCE INDEX PAGE NUMBER TD " 

* TECHNICAL MANUAL NUMBER‘ TD " 

* MAINTENANCE TRAINING LEVEL pe 07 1/D- LEVEL 
EQUIPMENT MODEL DESIGNATION 11-Vil NUMERIC 
APPROXIMATE DIMENSIONS 3 ; 
APPROXIMATE WEIGHT 3 ‘ 

SHELF LIFE as MONTHS 

* ESTIMATED OVERHAUL COST 11-III NUMERIC 

ESTIMATED UNIT PRICE SS/E-A 


* Not normally available for preliminary MEA. 
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MAINTENANCE ENGINEERING ANALYSIS - WORKSHEET [I (Block 11) 
SUMMARY 


euiPul CONT.) 


DATA/ INFORMATION (SOURCE) FORM/UNITS 
*® SOURCE, MAINTENANCE AND SS NUMERIC 
RECOVERABILITY CODE 
DESIGN SPECIFICATION NUMBER Iria ‘ 
® PROCUREMENT SPECIFICATION Ss . 
NUMBER 
* ENGINEERING DESIGN CHANGE K-A : 
NUMBER ize 
CHANGE JUSTIFICATION Bae DESCRIPTIVE 
R/M EFFECT OF CHANGE Reh Haas a 
MAINTENANCE SUPPORT EFFECT LA : 
MAINTENANCE IDENTIFICATION 11-I1,V-VIII NUMERIC 


CODE 
MAINTENANCE MANHOURS PER YEAR 1i-V fi 
NUMBER OF MEN PER MAINTENANCE 1i-IV,V n 


ReaQuULAEMENT 

* SUPPORT EQUIPMENT REQUIRED 11-V1 YES/NO 

MeCcluLITIES REQULREMENTS 11-VII Sule Peon R, 

Aonomt 

PET ECHNICAL DATA REQUIREMENTS 11-VIIIi MARC7EM/ED/ CT 
* MATERIAL REQUIRED L1-IXx Yeor No 

SAFETY CONSIDERATIONS REQUIRED S-A YES /NO 
SeeclrON B: 

NEXT SUBORDINATE LEVEL MEAR DCN 11i-I NUMERIC 

NEXT SUBORDINATE LEVEL MEAR 1li-l DeSGha Prive 

NOMENCLATURE 
MAINTENANCE MANHOURS PER YEAR 11-1 (Sub= NUMERIC 
ordinate 
MEAR) 
* SUPPORT EQUIPMENT u YES/NO 
PeACTLATY REQULREMNEWIS u SHIP/TENDER/ 
ASHORE 

Por CHiN CALs De ta A MRC/TM/ED/ GF 
* MATERIAL REQUIRED y aay ane 

Sno Py YEov © 
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MEA WORKSHEET II - RELIABILITY DATA 


(INPUT) 
DATA/ INFORMATION (SOURCE) 
NOUN NOMENCLATURE-STANDARD DSA 
* NOUN NOMENCLATURE-NON-STANDARD CONTRACTOR 
* PART NUMBER CONTRACTOR 
PEDERAL STOCK NUMBER DSA 
NAVORD DRAWING NUMBER PMO 
* NEXT HIGHER ASSEMBLY (NHA) NAME WBS 
* NHA PART NUMBER WBS 


* WORK BREAKDOWN STRUCTURE (WBS) CONTRACTOR 


DRAWING NUMBER MFG. DWG. 
* FQUIPMENT IDENTIFICATION CODE CONTRACTOR 
(EIC) 


* ALLOWANCE PARTS LIST/COMPONENT SS 
IDENTIFICATION CODE (APL/CID) 
NO. 


BrerCOstD SERVICE LIFE 
TIME BETWEEN OVERHAUL CONCEPT 2 


REQUIRED MTBF i 

SeEREDICTED MTBF 10/15 
PRELIMINARY FAILURE DATA Rayne 
Patt SAPE CHARACTERISTICS leas 
SeeitbAR SYSTEM DESCRIPTION CONTRACTOR 
Sel bAR SYSTEM FALLURE HISTORY MDCS 

Seen LED MTBF 16 
PROPOSED DESIGN RELIABILITY 1i~-11 
SUB-LEVEL R ALLOCATION Ti-I1 


* Not normally available for preliminary MEA. 
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CEioek vii5) 


FORM/UNITS 


DESCRIPIIVE 
DES@ his 
NUMERIC 
ALPHANUMERIC 
NUMERIC 
DESCRIPIIVE 
NUMERIC 


DESGRIe TLV iE7 
GRAPHIC 


NUMERIC 
ALPHANUMERIC 


ALPHANUMERIC 


YEARS 
MONTHS 


HOURS AND 
TEN Tins 


NUMERIC 
DESGRLPiIiVe 


DESCRIPTIVE 
NUMERIC 





MEA WORKSHEET II ~ RELIABILITY DATA 


GOUTPUT) 
DATA/ INFORMATION (DESTINATION ) 
NOUN NOMENCLATURE-STANDARD 1i-I 


* NOUN NOMENCLATURE-NON- " 
STANDARD 


* PART NUMBER E 
PEDERAL STOCK NUMBER i 
NAVORD DRAWING NUMBER a 


* NEXT HIGHER ASSEMBLY (NHA) iu 
NAME 


* NHA PART NUMBER a 


* WORK BREAKDOWN STRUCTURE i 
(WBS) NO. 


DRAWING NUMBER " 


* EQUIPMENT IDENTIFICATION . 
CODE (EIC) 


* ALLOWANCE PARTS LIST/ " 
COMPONENT IDENTIFICATION 
Ope (APL/CID) 


DESIGN SERVICE LIFE E-B/11-IV 
TIME BETWEEN OVERHAULS M-B 
REQUIRED MTBF R-B 
* PREDICTED MTBF R-B 
* VERIFIED MTBF R-C 
PRIMARY FAILURE MODES R-B/11-IV/E-A 
* SECONDARY FAILURE MODES R-B/11-IV/E-A 
FAILURE SYMPTOMS R-B/11-IV/E-A 
PROBABLE FAILURE EFFECTS S-B/11-IV/E-A 
* FAIL-SAFE CHARACTERISTICS S-B 
* REDUNDANT SYSTEM NOMENCLA- = R-B/SS 
TURE 
* REDUNDANT SYSTEM NUMBER R-B/SS 
FAILURE HISTORY R-B 
SIMILAR PART NAME R-B 


* Not available for preliminary MEA. 


89 


(Block 11) 


FORM/UNITS 


DEEOCRIPTIVE 


AL 


NUMERIC 
ALPHANUMERIC 
NUMERIC 
DESCRIPTIVE 


NUMERIC 


" 


tt 


ALPHANUMERIC 


YEARS 
MONTHS 
HOURS 


tt 


DESCRIPTIVE 


NUMERIC 
DESCRIPTIVE 


t 





MEA WORKSHEET II -—- RELIABILITY DATA (Bagels i i) 


meuUrPUL CONT. ) 


DATA/ INFORMATION (DESTINATION ) FORM UNS 
SIMILAR PART DRAWING NUMBER cea: NUMERIC 
SIMILAR PART INSTALLATION hes DESCRIPTIVE 

DATA 
SuMitLAR PART DESIGN LIFE Rep YEARS 
SIMILAR PART ACTUAL MTBF ae HOURS 
DIFFERENCE IN PART R=B7 o> Av i DESCRIPTIVE 


APPLICATION 


90 





MEA WORKSHEET III -—- MAINTAINABILITY & MAINTE- 


NANCE CONCEPT 


(INPUT) 
DATA/INFORMATION 
NOUN NOMENCLATURE-STANDARD 
NOUN NOMENCLATURE~NON-STANDARD 
Foo NUMBER 
FEDERAL STOCK NUMBER 
NAVORD DRAWING NUMBER 
NEXT HIGHER ASSEMBLY (NHA) NAME 
NHA PART NUMBER 
WORK BREAKDOWN STRUCTURE (WBS) 


DRAWING NUMBER 


BQUIPMENT IDENTIFICATION CODE 
sic) 


ALLOWANCE PARTS LIST/COMPONENT 
MmOBNTINTCATION CODE (APL/CID) 


MAINTAINABILITY REQUIREMENTS 
UNDERWAY TIME 

INPORT TIME 

ACTIVE TIME 

INACTIVE TIME 

UPTIME 

MISSION TIME 

MAINTENANCE TIME ™ 
MAINTAINABILITY DESIGN CRITERIA 
FAULT ISOLATION CONCEPT 
SYSTEM TESTING CONCEPT 
ACCESSIBILITY REQUIREMENTS 
PLATFORM APPLICATIONS 


FUNCTIONAL COMPATIBILITY REQUIRE- 
MENTS 


CONFIGURATION REQUIREMENTS 
Sour ULllLEEZAT TO: 

SVoleM EPRECPIVENESs GOALS 
R/M/A GOALS 


sal 


(SOURCE) 


DSA 
CONTRACTOR 
CONTRACTOR 
DSA 
PMO 
WBS 
WBS 
CONTRACTOR 


DIEHG s SVG 
CONTRACTOR 


Ss 


es es ed ee Oe 


10,M-A 


CO Coe Go “CO Co 


Me HW 


(Block 11) 


FORMY UNITS 


DESCRIPTIVE 
| 

NUMERIC 

ALPHANUMERIC 

NUMERIC 

DESCRIPTIVE 

NUMERIC 


DESCRIPTIVE, 
GRAPHIC 


NUMERIC 
ALPHANUMERIC 


ALPHANUMERIC 


DESCRIPTIVE 
TIME UNITS 


DHE AG Ties 
DESCRIPTIVE 


tt 


NUMERIC 
NUMERIC 
NUMERIC 


re eae 


a oa 7 _ 


—_ 





MEA WORKSHEET III - MAINTAINABILITY & MAINTE- 
NANCE CONCEPT 


enPUl CONT.) 


DATA/ INFORMATION (SOURCE) 

SYSTEM/COMPONENT LOCATION lia 2 

MACUILITY AVALLABILITIES/LOCATION nO eA 

TRAINING PROGRAM RESOURCE LCR cal 
AVAILABILITY 

SUPPORT EQUIPMENT CONCEPT ons 

BReOPOSED SERVICE LIFE 2 

eo oEM/ SUBSYSTEM CRITICALITY 1 


PREVENTIVE MAINTENANCE CONCEPTS/ fi 
CONSTRAINTS 


CORRECTIVE MAINTENANCE CONCEPTS/ 7 
CONSTRAINTS 


OVERHAUL/TAV CONCEPT 


mee CYCLE SUPPORT CONSTRAINTS { 

COU OG 
DATA/ INFORMATION (DESTINATION ) 
NOUN NOMENCLATURE-STANDARD idee 


NOUN NOMENCLATURE-NON- Hn 
STANDARD 


PART NUMBER " 
FEDERAL STOCK NUMBER I 
NAVORD DRAWING - NUMBER " 
NEXT HIGHER ASSEMBLY (NHA) NAME " 
NHA PART NUMBER " 
WORK BREAKDOWN STRUCTURE (WBS) " 


DRAWING NUMBER 


EQUIPMENT IDENTIFICATION CODE 
(EITC) i 


ALLOWANCE PARTS LIST/COMPONENT i 
IDENTIFICATION CODE (APL/CID) 


ITEM FUNCTION . 


ve 


Gelocles 1 ) 


FORM/UNITS 


GRAPHIC 
DESCRIPTIVE 


t! 


"! 


NUMERIC 


" 


DESCRIPTIVE 


FORM/UNITS 


DESCRIPTIVE 


NUMERIC 
ALPHANUMERIC 
NUMERIC 
DES Chae EVE 
NUMERIC 


DE SCR REI Ey: 
GRAPHIC 


NUMERIC 


ALPHANUMERIC 


" 


DESCRIPTIVE 





MEA WORKSHEET III - MAINTAINABILITY & MAINTE- 
NANCE CONCEPT 


OUTPUT CONT.) 
DATA/ INFORMATION 
MAINTAINABILITY CHARACTERISTICS 
MecESSIBILITY 
REMOVAL TIME 
BUILT-IN TEST CONCEPT 
FAULT ISOLATION CONCEPT 
MAINTENANCE PLAN 
DEPTH OF PLAN 
FREQUENCY-MAINTENANCE 
REQUIREMENTS 
TASKS 
REQUIREMENT JUSTIFICATION 
MTTR 
SPECIAL SUPPORT EQUIPMENT 
NEW FACILITY REQUIREMENTS 
SPECIAL TRAINING REQUIREMENTS 
COST 
ECONOMIC EVALUATION 
MAINTAINABILITY DESIGN 
DESIGN CONSIDERATIONS 
MTTR GOAL 
MTTR ACHIEVED 
MOST CRITICAL REQUIREMENT 


oh: 


(DESTINATION ) 


M-A/H-A 
M-A/H-A 
M-A/SE 
M-A/SE 


M-A/12 
M-A/12/11-1V 
11-IV/12 
ibiesiy/ ae 


R-A 

any 

1 deepen vale 
PT 

iP 
Le Ge 


[oleae 
GW 


-A/M-A/11-IV 


CBiliee i iy) 


FORM/UNITS 


DES@nIPTIVE 
TIME UMETS 
De SCRIPTIVE 


" 


jslys Oy 5 vl cea bad OR) AS 


NUMERIC 
DESCRIPTIVE 


tt 
if} 


NUMERIC 


IDJZ S.C auledk nse 
NUMERIC 


" 


DESCUh iE hiv 





MEA WORKSHEET IV - MAINTENANCE TASK ANALYSIS 


(INPUT) 


DATA/INFORMATION 


NOUN NOMENCLATURE-~STANDARD 
NOUN NOMENCLATURE-NON~STANDARD 


PART NUMBER 


FEDERAL STOCK NUMBER 
NAVORD DRAWING NUMBER 
NEXT HIGHER ASSEMBLY (NHA) 


NAME 


NHA PART NUMBER 
WORK BREAKDOWN STRUCTURE (WBS) 


DRAWING NUMBER 
EQUIPMENT IDENTIFICATION CODE 


aC ) 


ALLOWANCE PARTS LIST/COMPONENT 
MoE NTIFICATION CODE (APL/CID) 


Peo OSED SERVICE LIFE 
eeeeARY FATLURE MODES 
SECONDARY FAILURE MODES 
FAILURE SYMPTOMS 

PROBABLE FAILURE EFFECTS 
DEPTH OF MAINTENANCE PLAN 
MAINTENANCE FREQUENCY PLAN 
MAINTENANCE REQUIREMENT PLAN 
MAINTENANCE TASK PLAN 
ereclLAL SUPPORT EQUIPMENT 


Hie DED 


SPECIAL TRAINING REQUIREMENTS 
NEW FACILITY REQUIREMENTS/ 


LOCATION 


SYSTEM TESTING CONCEPT/GUIDANCE 
SUEerLY oUPPORT  CONCEPT/ 


CONSTRAINTS 


SAFETY DESIGN FEATURES 


HUMAN COMPATIBILITY 
REQUIREMENTS 


(SOURCE) 


DSA 
CONTRACTOR 
CONTRACTOR 
DSA 
PMO 
WBS 


WBS 
CONTRACTOR 


MFG. DWG. 
CONTRACTOR 


SS 


Zea 1c 

seen ert 

eae 

ea 

Men 

igs Lie c 

eet 
§/lla i. ve 
eee 
1? =111/Ss/se 


11-III/PT 
1l1i-III/FA 


8/SE/6 
Oy eevel 


CBtoek 11.) 


FORM/UNITS 


DES@RLP TIVE 
" 

N UME ieee 

ALPHANUMERIC 

NUMERIC 

DESCRIFIIVE 


NUMERIC 


DESCRIPTIVE/ 
GRAPHIC 


NUMERIC 
ALPHANUMERIC 


ALPHANUMERIC 


NUMERIC 
DECOR EE i Wr 


'! 


ALPHABET Ie 
Est 


DE SGR ITP yts 





MEA WORKSHEET IV -— MAINTENANCE TASK ANALYSIS 


Celeb T CONT’. ) 
DATA/INFORMATION 


FUNCTIONAL COMPATIBILITY 
REQUIREMENTS 
MANPOWER REQUIREMENTS 


PERSONNEL CONSTRAINTS 


OPERATING ENVIRONMENT 
PARAMETERS 


MOST CRITICAL REQUIREMENT 
Maes > LON TIME FACTORS 


epeoeM EPRPECTIVENESS 
PARAMETERS (R/M/A) 


UNDERWAY TIME 
PIPORT TIME 


MAINTENANCE REQUIREMENT 
CONCEPT 


PREVENTIVE MAINTENANCE 
CONCEPT/CONSTRAINTS 


CORRECTIVE MAINTENANCE 
CONCEPT/CONSTRAINTS 


OVERHAUL/TAV CONCEPTS/ 
CONSTRAINTS 


REPAIR/REPLACE/DISCARD 
CRITERIA 


SELF-SUFFICIENCY CONSTRAINTS 
NAVY 3M SYSTEM REQUIREMENTS 


UNDERWAY PM LIMITATIONS 


UNDERWAY CM LIMITATIONS 
WORKING SPACE ALLOCATIONS 


PERSONNEL SKILL LEVEL 
CONSTRAINTS 


OVERHAUL CYCLE CONSTRAINTS 
TAV CONSTRAINTS 


MODERNIZATION PROGRAM 
CONSTRAINTS 


(SOURCE) 


5/50 
luglio ye 


8/10 
3 


ie Li 


7/8 


5/8 


5/8 


5/8 


(Block 11) 


FORM/UNITS 


DESCRIBE 


QUALITATIVE/ 
QUANTITATIVE 


DE SCH iyi 


tt 


Tite UNETS 
NUMERIC 


TEs SUNS 
TIME UNITS 


DESCRIPTIVE/ 
NUMERIC 


TAL 
TAL 
AL 
DISCRI PIE t/ 
NUMERIC 


DESCRIP TEVE 


DESCRIY LIVE 
(OPNAV 43P2) 


DESCR@ETL B7 
NUMERIC 


tl Vi 
DESC Beye 





MEA WORKSHEET IV - MAINTENANCE TASK ANALYSIS 


eeveur CONT. ) 


DATA/INFORMATION (SOURCE) 

DEPLOYMENT CONSTRAINTS o 

COMMAND AND CONTROL SYSTEM 5b 
COMPATIBILITY REQUIREMENTS 

meee rRICAL AND ELECTRONIC 5b 
COMPATIBILITY REQUIREMENTS 

CONFIGURATION REQUIREMENTS 5b 


MAINTENANCE LEVEL LIMITATIONS 6/8 
SvEEHAUL CYCLE CRITERIA 


CONTRACTOR MAINTENANCE 6 
CRITERIA 


couuPuT) 


DATA/INFORMATION oe 


NOUN NOMENCLATURE-STANDARD ie 


NOUN NOMENCLATURE-NON- : 
STANDARD 


PART NUMBER ; 
FEDERAL STOCK NUMBER i 
NAVORD DRAWING NUMBER ‘ 


NEXT HIGHER ASSEMBLY (NHA) 
NAME 


NHA PART NUMBER . 


WORK BREAKDOWN STRUCTURE (WBS) : 
nO. | 


DRAWING NUMBER - 


EQUIPMENT IDENTIFICATION CODE A 
fee C. ) 


ALLOWANCE PARTS LIST/ é 
COMPONENT IDENTIFICATION 
COE NEL CID) 


MAINTENANCE IDENTIFICATION 
CODE 


ese VAIt 


® See OR-30 for code identification. 


96 


(Bilee =) 


FORM/UNITS 


DESCRIPTIVE/ 


NUMERIC 
Ma 


ea 
a 
Na, 


ye 
a 


FORM/UNITS 


DESCRi Mive 


tt 


NUMERIC 
ALPHANUMERIC. 
NUMERIC 

DESC LEV 


NUMERIC 


ALPHANUMERIC 


ALPHANUMERIC ® 


7 ~ts, _ wa 7 
; 
_— a -_ —— 
_ 7 7 





MEA WORKSHEET IV - MAINTENANCE TASK ANALYSIS 


eeUrPUT CONT. ) 


DATA/ INFORMATION (DESTINATION ) 
MAINTENANCE REQUIREMENT 11-V 
FACILITY REQUIREMENT l1I-I,VII/FA 
TRAINING REQUIREMENT CODE ll=-I/PT 
TASK DATA CODE li-I 


MAINTENANCE REQUIREMENT FREQ/ 11-V,VII 
mAR 


STEP NUMBER 11 =Veen 
SEQUENTIAL MAINTENANCE TASK 1 es ot 
TECHNICAL DETAILS TD/E-A/11-VIII 
TOLERANCE REQUIREMENTS TD/E-A 
TOOLS REQUIRED TD/SS/16 
TEST EQUIPMENT REQUIRED TD/SE/16 
SUPPORT EQUIPMENT REQUIRED TTD/11-VI/SS/16 
SAFETY PRECAUTIONS S=A/ laity ko 
REPAIR PART LINE ITEM CODE Ss /ii2 i 
CONSUMABLE MATERIALS SS /1 1a ile 
LOGISTIC SUPPORT PERSONNEL PT/11-1,V/16 
RESOURCE REQUIREMENTS 
TASK TIME PT/11-1,V 


NUMBER OF MEN . ’ 
RATING " 


Sill. LEVEL " 
NEC 


@ See OR-30 for code identification. 


al 


(Block 11) 


FORM/UNITS 


DESCRIPTIVE 
DESCRIPTIVE 
X,A,B,C® 
A-F@ 
NUMERIC 


DESC IPailvye 
! 
NUMERIC 


ALPHABETIC 
Dist 


DESCRIP Live 


ALPHABETIC 
pe Sete ey 


t! LB 


DESCRa airy & 


HOURS AND 
TEN ns 


QTY EACH 
SKILL LEVEL 


CODE (NAVPERS 
18068 ) 


Sees a 


CODE (NAVPERS 
A ey) 





MEA WORKSHEET V - LOGISTIC SUPPORT PERSONNEL 


SUMMARY 


Ger) 
DATA/INFORMATION 
NOUN NOMENCLATURE-STANDARD 
NOUN NOMENCLATURE-NON-STANDARD 
PART NUMBER 
PEDERAL STOCK NUMBER 
NAVORD DRAWING NUMBER 
NEXT HIGHER ASSEMBLY (NHA) NAME 
NHA PART NUMBER 
WORK BREAKDOWN STRUCTURE (WBS) 


DRAWING NUMBER 


EQUIPMENT IDENTIFICATION CODE 
Carr C ) 


ALLOWANCE PARTS LIST/COMPONENT 
IDENTIFICATION CODE (APL/CID) 
NO. 


MAINTENANCE IDENTIFICATION CODE 
MAINTENANCE TASKS 
TECHNICAL QUALIFICATIONS 


NaC SYSTEM/CODES 


MAINTENANCE REQUIREMENTS 
MAINTENANCE TASK TIME 
NUMBER OF MEN REQUIRED 
PERSONNEL RATING REQUIRED 


PERSONNEL SKILL LEVEL REQUIRED 


MAINTENANCE REQUIREMENT FREQ/YEAR 


PERSONNEL RESOURCE REQUIREMENTS 


PERSONNEL & TRAINING REQUIREMENTS/ 


CONSTRAINTS 


98 


(SODRGE) 


DSA 
CONTRACTOR 
" 
DSA 
PMO 
WBS 
WBS 
CONTRACTOR 


MPG. DWG. 
CONTRACTOR 


S55 


Pi iy 
11-IV 


NAVPERS 
18068 


NAVPERS 
Bes AL Cs 


Li ey 


(Bierce a1.) 


FORM/UNITS 


DESChEPI iv: 
I" 

NUMERIC 

ALPHANUMERIC 

NUMERIC 

DESCR ry iy a 

NUMERIC 


DESCRIPTIVE? 
GRAPHIC 


NUMERIC 
ALPHANUMERIC 


ALPHANUMERIC 


ALPHANUMERIC 
DESCRIPTIVE 
" (MANUALY 


DeoeRePT ive 
Mae, UNITS 
NUMERIC 


CODE. LISTING 
& QTY 


B,I,S8 
NUMERIC 
DESCRIPTIVE 


tr 





MEA WORKSHEET V - LOGISTIC SUPPORT PERSONNEL 


SUMMARY 


COuUTPUT) 


DATA/INFORMATION (DESTINATION ) 


NOUN NOMENCLATURE-STANDARD 
NOUN NOMENCLATURE-NON-STANDARD 
Peal NUMBER 

FEDERAL STOCK NUMBER 

NAVORD DRAWING NUMBER 

NEXT HIGHER ASSEMBLY (NHA) NAME 
NHA PART NUMBER 


WORK BREAKDOWN STRUCTURE (WBS) NO. 


DRAWING NUMBER 


KQUIPMENT IDENTIFICATION CODE 
(EIC) 


ALLOWANCE PARTS LIST/COMPONENT 
DDENTIFICATION CODE (APL/CID) 


MAINTENANCE IDENTIFICATION CODE 


PERSONNEL RATING 
PERSONNEL SKILL LEVEL 


NAVY ENLISTED CLASSIFICATION 
CODE (NEC) 


MAINTENANCE TASK TIME 


NUMBER OF MEN PER SKILL 
TOTAL ANNUAL TASK TIME 


TOTAL MAINTENANCE MANHOURS 
(MMH) PER YEAR 


MMH/YEAR BY MAINTENANCE LEVEL 


li-l 


iad 
Pa 
al 


E-A/PT 


Lia, eo 
li-I 
Tite 


PT 


® See OR-30 for code identification. 


She, 


(Biteck 1) 


FORM/UNITS 


DESCRIP PEE 
I" 

NUMERIC 

ALPHANUMERIC 

NUMERIC 

DESCRIPTIVE 

NUMERIC 


tt 
tt 


ALPHANUMERIC 


ALPHANUMERIC 
CODE® 


NAVPERS 18068 
Bos = 
NUMERIC 


HOURS AND 
TENTHS 


NUMERIC 
HOURS 
HOURS 


HOURS 





MEA WORKSHEET VI - SUPPORT EQUIPMENT REQUIRE- 
MENDES Shim. 


GLP UT) 

DATA/ INFORMATION (SOURCE) 
MAINTENANCE IDENTIFICATION CODE 11-IV 
Peet ARY SYSTEM REQUIREMENTS 3 
SUPPORT EQUIPMENT REQUIREMENTS L1-IV/7 
END ARTICLE PART NUMBER LD 
END ARTICLE MODEL NUMBER SS/E-A 
PO eARTICLE TYPE NUNBER SS 
END ARTICLE CONTRACT NUMBER SS 
END ARTICLE ITEM NUMBER S55 
PPOs ARTICLE QUANTITIES NUMBER 2,4 
eeee ORT AND TEST EQUIPMENT fi 

CONSTRAINTS 


LOO 


(Block 11) 


FORM/UNITS 


ALPHANUMERIC 
DESChaer UiVi 


! 


NUMERIC 


DE Serie DEVE / 
NUMERIC 





MEA WORKSHEET VI - SUPPORT EQUIPMENT REQUIRE- 


MEMS ofbEe 


(OUTPUT) 

DATA/INFORMATION 
BOULPMENT CATEGORY 
BVO ARTICLE MODEL NO. 
BO ARTICLE TYPE NO. 
END AnTICLE CONTRACT NO. 
PD ARTICLE ITEM NO. 
END ARTICLE QUANTITIES 
SUPPORT EQUIPMENT NOUN NOMENCLATURE 
ewUePORT EQUIPMENT PART NUMBER 
FEDERAL STOCK NUMBER (FSN) 
DOCUMENT CONTROL NUMBER 
PeEPORT EQUIPMENT REQUIREMENT 
SUPPORT EQUIPMENT CAPABILITIES 
SUPPORT EQUIPMENT FUNCTION 
SUPPORT EQUIPMENT OPERAYVION 
MAINTENANCE LEVEL FUNCTION (MLF) 
MMeER OF ITEMS PER MLF 
SeePORT EQUIPMENT DESCRIPTION 

MATERIAL REQUIRED 

FINISH REQUIRED 

ENVELOPE DIMENSIONS 

WEIGHT 

SERVICE REQUIREMENTS 
EemaMATED COSTS (PER UNIT) 

NON-RECURRING 

RECURRING 

ENGINEERING 

FABRICATION AND TESTING 


101 


S55 
SS/11-I1 
So ei 


SS/LF 
SS/LF 


SS/LF/E-A 


Srereuy 


(Block 11) 


(DESTINATION) FORM/UNITS 


DE SCR TEE: 
NUMERIC 


ALPHANUMERIC 
NUMERIC 
ALPHANUMERIC 
NUMERIC 
DESCRIP anv 


NUMERIC 


DESCRIP Pry E 


" 


NUMERIC 


ui 


DE SG hehe Ty & 


DOLLARS 





MEA WORKSHEET VII - MAINTENANCE AND SUPPORT 
FACILITY REQUIREMENTS 


eOPUL) 
DATA/INFORMATION 
NOUN NOMENCLATURE-STANDARD 
NOUN NOMENCLATURE-NON-STANDARD 
PART NUMBER 
FEDERAL STOCK NUMBER 
NAVORD DRAWING NUMBER 
NEXT HIGHER ASSEMBLY (NHA) NAME 
NHA PART NUMBER 
WORK BREAKDOWN STRUCTURE (WBS) 


DRAWING NUMBER 


EQUIPMENT IDENTIFICATION CODE 
(EIC) 


ALLOWANCE PARTS LIST/COMPONENT 
IDENTIFICATION CODE (APL/CID) 
 . 


MAINTENANCE IDENTIFICATION CODE 
MAINTENANCE FACILITY REQUIREMENT 
MAINTENANCE REQUIREMENT FREQ/YEAR 
SEQUENTIAL MAINTENANCE TASKS 

NEW FACILITY REQUIREMENTS 
MAINTENANCE FACILITY AVAILABILITY 


OPERATIONAL PROFILE 


APPROXIMATE SIZE 

APPROXIMATE WEIGHT 
APPROXIMATE VOLUME 

POWER REQUIREMENTS 

AUXILIARY SYSTEM REQUIREMENTS 
INPORT TIME 

TENDER AVAILABILITY CONCEPT 
OPERATING AREA 

FACILITY CONSTRAINTS 


102 


(SOURCE) 


DSA 
CONTRACTOR 
CONTRACTOR 
DSA 
PMO 
WBS 
WBS 
CONTRACTOR 


MEGS DwG. 
CONTRACTOR 


598 


Liat 
L1-IV/7 
L1-IV 
Li-IV 
ie ee 
1O/FA 


feed COND.) PN So Rs A ay Ms 


(Block 11) 


FORM/UNITS 


DESCRIPELVE 
DES CREP Ve 
NUMERIC 
ALPHANUMERIC 
NUMERIC 
DESCRIPTIVE 
NUMERIC 


DESCRIPS a / 
GRAPHIC 


NUMERIC 
ALPHANUMERIC 


ALPHANUMERIC 


ALPHANUMERIC 
DESCRIPTIVE 
NUMERIC 

DESCh EE ia 


Dh Oe 1dae 
LOCATION 


GRAPHIC/ 
NUMERIC 


NUMERIC 


"! 

"1 
DESCREPTIVE 

tt 
TIME UNITS 
DESCRIPIIVE 
LOCATION 
Pre Chery & 





7 _ _ 
OS -N 7 

_— or | 7s . 
ws > 7 _ -y 
a | 1 . 7 : 
- aa 7 _ 7 | 
-— ee > pete 
7 | 











MEA WORKSHEET VII - MAINTENANCE AND SUPPORT 
FACILITY REQUIREMENTS 


(INPUT CONT. ) 


DATA/INFORMATION (SCURGE) 


CONTRACTOR MAINTENANCE CONCEPT 
MAINTENANCE FACILITY PLAN 
MAINTENANCE FACILITY LOCATION 


COUP UT ) 
DATA/INFORMATION 
NOUN NOMENCLATURE-STANDARD 
NOUN NOMENCLATURE-NON-STANDARD 
PART NUMBER 
FEDERAL STOCK NUMBER 
NAVORD DRAWING NUMBER 
NEXT HIGHER ASSEMBLY (NHA) NAME 
NHA PART NUMBER 
WORK BREAKDOWN STRUCTURE (WBS) NO. 
DRAWING NUMBER 
EQUIPMENT IDENTIFICATION CODE (EIC) 


ALLOWANCE PARTS LIST/COMPONENT 
IDENTIFICATION CODE (APL/CID) 


MAINTENANCE IDENTIFICATION CODE 
FACILITY FUNCTIONAL ANALYSIS 
REQUIRED FUNCTION 
CHARACTERISTICS 
ALTERNATE METHODS 
PACTELTY LOCATION 
FACILITY DESIGN CRITERIA 
SPACE 


MECHANICAL 


ELECTRICAL 
HYDRAULIC 
WORKING AREA 


103 


8 
8 
8 


(Bice lis 


FORM/UNITS 


DESCRIPTIVE 


't 


GEOGRAPHICAL 


Dist 


(DESTINATION) FORM/UNITS 


eee 


l1l-L 
FA 

FA 

FA 
FA/E-A 
eal 
FA 

FA 


PA 


FA 
FA 


Be OChif tiv 
T 

NUMERIC 

ALPHANUMERIC 

NUMERIC 

DESCREPIE GE 

NUMERIC 


't 
t 


ALPHANUMERIC 


tt 


tt 


DESCRIP iT: 
DESCRIPTIVE 


SQUARE/CUBIC 
bea chal 


DEOCRIE EE 


tt 


tt 


SQUARE FEBT 





MEA WORKSHEET VII - MAINTENANCE AND SUPPORT CBlteek 11.) 
FACILITY REQUIREMENTS 


soo teu) -CONT: ) 


DATA/ INFORMATION (DESTINATION) FORM/UNITS 
PACILITY DESIGN CRITERIA - CONT. FA 
STORAGE AREA FA SQUARE FEET 
ENVIRONMENTAL REQUIREMENTS FA DE SORaaer VE, 
DESIGN CRITERIA JUSTIFICATION FA 


104 





MEA WORKSHEET VIII - TECHNICAL DATA SUMMARY 


enieuT) 
DATA/INFORMATION 
NOUN NOMENCLATURE-STANDARD 
NOUN NOMENCLATURE-NON-STANDARD 
PART NUMBER 
FEDERAL STOCK NUMBER 
NAVORD DRAWING NUMBER 
NEXT HIGHER ASSEMBLY (NHA) NAME 
NHA PART NUMBER 
WORK BREAKDOWN STRUCTURE (WBS) 


DRAWING NUMBER 


EQUIPMENT IDENTIFICATION CODE 
eC) 


ALLOWANCE PARTS LIST/COMPONENT 
MeBNTIPFICATION CODE (APL/CID) 
NO. 


MAINTENANCE IDENTIFICATION CODE 
MAINTENANCE TASKS 

TECHNICAL DETAILS 
MAINTENANCE REQUIREMENTS 
ENGINEERING DRAWINGS 
SPULIBRATION CRITERIA 
PREVENTIVE MAINTENANCE GUIDANCE 


TECHNICAL DATA REQUIREMENTS / 
CONSTRAINTS 


cop 


CSOURCE,) 


DSA 

CONTRACTOR 
T 

DSA 

PMO 

WBS 


CONTRACTOR 


MPG. DWG. 
CONTRACTOR 


SS 


CBee 1) 


FORM/UNITS 


DES CR wigs 
DESCRIPTIVE 
NUMERIC 
ALPHANUMERIC 
NUMER iC 
DESsChirrivE 
NUMERIC 


DESon er in / 
GRAPHIC 


NUMERIC 
ALPHANUMERIC 


NUMERIC 
DE SCmEr hiv: 


tt 


" /NUMERIC 
myn 
Pier: aye 


'! 





MEA WORKSHEET VIII ~- TECHNICAL DATA SUMMARY 


POUnPUT) 


DATA/INFORMATION 


NOUN NOMENCLATURE-STANDARD 


(DESTINATION ) 


Joe) 


NOUN NOMENCLATURE-NON-STANDARD ‘ 


Boe! NUMBER 


FEDERAL STOCK NUMBER 
NAVORD DRAWING NUMBER 


NEXT HIGHER ASSEMBLY (NHA) NAME i 


NHA PART NUMBER 


WORK BREAKDOWN STRUCTURE (WBS) i 


NO. 


DRAWING NUMBER 


MOUIPMENT IDENTIFICATION CODE : 


eC) 


ALLOWANCE PARTS LIST/COMPONENT 4 


GOENTIFICATION CODE 


(APL/CID) 


MAINTENANCE IDENTIFICATION CODE i" 


| TECHNICAL MANUAL 


MAINTENANCE REQUIREMENT CARD 


(MRC) 


OUI EMENTS CD das 


TD/11-1/16 


ENGINEERING DRAWING NUMBER (TD) TD/11-I 
CALIBRATION CRITERIA REQUIRED PD / SE lied 


® See OR-30 page B-38 for description. 
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(Bitoaie I) 


FORM/UNITS 


DEeCRIPLIVE 
" 

NUMERIC 

ALPHANUMERIC 

NUMERIC 

DESCRIP LIVE 

NUMERIC 


" 


ALPHANUMERIC 


" 


OP/OD/CH/ 
ORDALT @ 


x @ 


NUMERIC 
X @ 





PLAN FOR MAINTENANCE CEvGcied? ) 


(INPUT) 
DATA/INFORMATION (SOURCE) FORM/UNITS 
MAINTENANCE CONCEPT 8 DESCRIPTIVE 
MAINTENANCE LEVEL REQUIREMENTS 11-IV Cay eA a 
REQNTS 
MAINTENANCE ACTIVITY L1-VIII DESC | Peay 
REQUIREMENTS 
MAINTENANCE ACTIVITY LOCATION FA GEOGRAPHIC 
SYSTEM TESTING REQUIREMENTS " DESCH LE aint 
SYSTEM OVERHAUL REQUIREMENTS L1-IV " /NUMERIC 
MAINTAINABILITY DEMONSTRATION 16 De SCher ily 2 
PLANS 
R/M DESIGN DATA: 
VO EPARY 2SobNTlALEDY CODE S-A/il-IxXa NUMERIC 
Mera SHenvLCh- EERE fae YEARS 
TIME BETWEEN OVERHAUL 2/M-B MONTHS 
RELIABILITY GOALS 4/R-B (MTBF /MTBMA ) 
MAINTAINABILITY GOALS 4 /R-B (MTTR/MAMDT ) 
PROBABLE FAILURE MODES Re DESC Ur hi 
RESULTS OF FAILURE R-A : 
HUMAN FACTORS REQUIREMENTS H-A DESCRIPTIVE 
MAINTENANCE REQUIREMENTS: 
MAUNTEMANCE ACTIONS REQUIRED 11-I1V u 
PARTS REQUIRED A Pasa 
MOOES REGuleey . List 
TEST EQUIPMENT REQUIRED “ loco Th / 
| GPTE) 
DATA REQUIRED BE oer ey Livi 
MAINTENANCE TASKS: L1-IV u 
PROCEDURAL SEQUENCE . j 
FREQUENCY OF OCCURRENCE " REQUIRED 
CYCLE 
PERSONNEL PLANNING DATA: 
PERSONNEL RATING (EACH TASK/ 11-V CODE (NAVPERS 
EACH LEVEL) 18068) 


elely 





PLAN FOR MAINTENANCE (Block 12) 


CINPUT CONT, ) 
DATA/ INFORMATION (SOURCE) FORM/UNITS 


PERSONNEL PLANNING DATA - CONT. 


PERSONNEL SKILL LEVELS (EACH 1l1-V Jour bres) 
TASK/EACH LEVEL) 
PERSONNEL REQUIREMENTS- L1i-V DESCRIPTIVE 
QUALITATIVE 
PERSONNEL REQUIREMENTS- 1L1-V NUMERIC 
QUANTITATIVE 
PERSONNEL DEVELOPMENT PROGRAMS lad PESO yr iy 
PERSONNEL SCHEDULING (PM & CM) 1li-IV SLOOP IMO SIL e ia 
APPLACATION} 
MAINTENANCE INFORMATION: 
MAINTENANCE PUBLICATIONS l1i-VIII NUMERIC 
MAINTENANCE ENGINEERING DRAWINGS 11-VIII " 
MAINTENANCE AIDS Et DE SG Riri 
MRC CARDS 11-VIII OPNAV 43P2 
FORM 


Eas SCHEDULES a ar a 
SUPPORT AND TEST EQUIPMENT SUMMARY 
pemeint, PURPOSE TEST EQUIPMENT ey ALPHANUMERTC 


CSP TE ) LIST 
CENERAL PURPOSE TEST EQULPMENT A “ " 
CGE TE ) 
PerAIR PARTS REQUIREMENT SUMMARY 
PARTS REQUIRING REPLACEMENT dal ip,¢ PARTS LISTING 
MATERIAL REQUIRING REPLACEMENT MATERIAL 
LISTING 
REPLACEMENT CYCLE : NUMERIC 
MAINTENANCE LEVELS " DESCRIPTIVE 


MAINTENANCE FACILITIES REQUIRE- 
MENTS SUMMARY: 


MAINTENANCE REQUIREMENTS l1-IV DESCh IP Diy 2 
FACILITY FUNCTION L1-VII ‘ 
FACE EY ST4E : NUMERIC 
FACILITY REQUIREMENTS ii DESCRIPTIVE 
CONTRACTOR MAINTENANCE CRITERIA 6 ‘i 
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fee GRATED LOGISTIC SUPPORT PLAN (Block 13) 


(INPUT) 
DATA/INFORMATION (SOURCE) FORMZUNITS 
AVAILABILITY REQUIREMENTS R-B/14 NUMERIC 
RELIABILITY REQUIREMENTS ! ie 
MAINTAINABILITY REQUIREMENTS M-B/14 
mie CYCLE SUPPORT CONCEPT 55/9 DE SeREPTIVE 
ORGANIZATIONAL FUNCTIONAL 11-IV : 
REQUIREMENTS ‘ 
INTERMEDIATE FUNCTIONAL a 
REQUIREMENTS 
DEPOT FUNCTIONAL REQUIREMENTS . 
QUANTITY OF PERSONNEL 1i-VIII/PT NUMERIC 


ORGANIZATIONAL MAINTENANCE " " " 

INTERMEDIATE MAINTENANCE " I I 

DEPOT LEVEL MAINTENANCE " I n 
PERSONNEL SKILL LEVEL PT/11-IV-—~-DESCRIPTIVE 

ORGANIZATIONAL MAINTENANCE moo I 

INTERMEDIATE MAINTENANCE moooM I 

DEPOT MAINTENANCE moooM 7 


MAN-HOUR REQUIREMENTS 1i-IV NUMERIC 

CONDITION ASSIGNMENTS R-B/14 DESC Rat Ronn i / 
NUMERIC 

TRAINING REQUIREMENTS ina De One rive 


MAINTENANCE FACILITY REQUIREMENTS FA/12 n 
ORGANIZATIONAL MAINTENANCE " M" 
INTERMEDIATE MAINTENANCE " " 
DEPOT MAINTENANCE T i" 

MAINTENANCE DATA REQUIREMENTS TD/12 " 


LIFE CYCLE MAINTENANCE RESOURCE 12/SS ‘ 
REQUIREMENTS 


MAINTENANCE ENGINEERING APPROACH e/a 
MEA DOCUMENTATION APPROACH 27 7 


Be RS, 





DETAILED R/M/A ANALYSIS 


GP UT ) 
DATA/INFORMATION 
DeibABILITY REQUIREMENTS 
MAINTAINABILITY REQUIREMENTS 
AVAILABILITY REQUIREMENTS 
CONDITION (READINESS) ASSIGNMENTS 


REQUIRED MISSION FUNCTIONS 
CRITICAL TIME PERIODS 


MINIMUM ACCEPTABLE RELIABILITY 
REQUIREMENTS 


HUMAN FACTORS REQUIREMENTS 

SAFETY REQUIREMENTS 

SIMILAR EQUIPMENT FAILURE DATA 
Ses leM/SUBSYSTEM CRITICALITY 
PYSTEM UTILIZATION RATE 

SeetEM EFPPECTIVENESS REQUIREMENTS 
PRELIMINARY R/M/A DATA 


OPERATIONAL CONCEPT 
eo teEM SUPPORT CONCEPT 
MANPOWER CONSTRAINTS 
COST CONSTRAINTS 
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(SOURCE) 


13/R-B 
13/M-B 
13/R-B 
13 


9/58 


(Block 14) 


FORM/UNITS 


NUMERIC 


WW 


" 


DESeaa ei i / 
NUMERIC 


DES Che Liye 
TIME UNITS 
NUMERIC 


DESCRIP ian i 
W 
" /NUMERIC 
DESCRIPTIVE 
NUMERIC 


" 


DESCke. Tie, 
NUMERIC 


DESCR Ee TIVE 
W 

NUMERIC 

NUMERIC 





AVAILABILITY ALLOCATION s " 


ot aa 


DETAILED R/M/A ANALYSIS (Block 14) 
(OUTPUT ) 
DATA/INFORMATION (DESTINATION) FORM/UNITS 
RELIABILITY PREDICTION 15/16/R-C NUMERIC 
REeGLABILITY ALLOCATION (LOWER 15/16/R-C i 
LEVELS) i 
RELIABILITY DESIGN STANDARDS 15/E-A DESCRIPTIVE/ 
NUMERIC 
RELIABILITY DESIGN SPECIFICATIONS 15/E-A DESCRIPTIVE 
FMEA DATA: ) 
ITEM FAILURE MODES 15 " 
ITEM FAILURE RATES : NUMERIC 
ITEM FAILURE SYMPTOMS DESCRIPTIVE 
meh KATLURE CRITICALITY 
PRIMARY FAILURE EFFECTS : ‘ 
SECONDARY FAILURE EFFECTS i LU 
RELIABILITY DATA REQUIREMENTS TD/E-D NUMERIC 
MAINTAINABILITY PREDICTION M-C/15 . 
MAINTAINABILITY DESIGN CRITERIA M-C/15 DESCRIPTIVE 
MAINTAINABILITY DESIGN TRADEOFFS M-C/15 
MAINTAINABILITY ALLOCATIONS M-C NUMERIC 
AVAILABILITY PREDICTION R-C/M-C M 


oi 
_— 


a 


sy 
| £2 


i 


ao 











MAINTAINABILITY DEMONSTRATION AND TEST (Block 16) 


(INPUT) 


DATA/INFORMATION (SOURCE) FORM/UNITS 


MAINTAINABILITY PLAN: CONTRACTOR DESCRIPTIVE 


(MIL-STD-471) 
DESCRIPTIVE 
3 tt 
PMO/LEM " /NUMERIC 


MAINTENANCE CONCEPT 8 
MAINTENANCE ENVIRONMENT 


LEVELS OF MAINTENANCE TO BE 
DEMONSTRATED 


TEST MODES OF OPERATION : ‘ DESCRIPTIVE 
PONV IGURATION STATUS : ‘ 
QUANTITATIVE M REQUIREMENTS 4 NUMERIC 


west DEMONSTRATION SITES 


FACILITY (M TEST) 
REQUIREMENTS 


Pe liCIPATING AGENCIES 

evs TO BE TESTED 

TEST ORGANIZATION 
MANAGERIAL PERSONNEL 


PMO/LEM 
CONTRACTOR 


PMO/LEM 

tt tt 
Oy AEN Aas: 
PMO/LEM 


Das Chea ie as 


TECHNICAL PERSONNEL : " tt 
MAINTENANCE PERSONNEL : 2 tt 
OPERATING PERSONNE E u tt 


GOVERNMENT/ CONTRACTOR Z ul " 
PERSONNEL 


TRAINING REQUIREMENTS : i tt 


DEMONSTRATION SUPPORT : " tt 
MATERIAL 


SUPPORT EQUIPMENT i 
REQUIRED 


TOC SAREOUs RED i TAL 
Tes) Reve MENT RECUR ae . AL 


TECHNICAL PUBLICATIONS : sr 
REQUIRED 


SPARES & CONSUMABLES i" es 
REQUIRED 


SAFETY EQUIPMENT / by a 
REQUIRED 


17 Inlet 


ce 





MAINTAINABILITY DEMONSTRATION AND TEST 


(INPUT CONT.) 
DATA/ INFORMATION (SOURCE ) 


DEMONSTRATION SUPPORT MATERIAL PMO/LEM 
MATERIAL ~ CONT. 


CALIBRATION SUPPORT CONTRACTOR/15 
REQUIREMENTS 
iiet oCHEDULE CONTRACTOR 


feol OBJECTIVES i 
TEST SELECTION METHOD Z 
Peo METHOD : 
TEST DATA ACQUISITION METHOD i 


FAULT/FAILURE SIMULATION 
METHODS 


DEMONSTRATION REPORT PMO/LEM 
REQUIREMENTS 
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(Block 16) 
FORM/UNITS 
DE SCR le Lily FE 
DESCRIP The 


SCHEDULE 
DESCRIPTIVE 





MAINTAINABILITY DEMONSTRATION AND TEST (Block 16) 


(OUTPUT) 
DATA/ INFORMATION (DESTINATION) FORM/UNITS 
MAINTENANCE PREPARATION TIME M-D/TEST RPT TIME UNITS 


MAINTENANCE FAULT ISOLATION i" i" " 
TIME 


MAINTENANCE FAULT CORRECTION i Wy it 
TE gS 


MAINTENANCE ADJUSTMENT & " " i" 
CALIBRATION TIME 


MAINTENANCE FINAL TEST TIME " h it 
MAINTENANCE TURNAROUND TIME u is it 
SUPPLY DELAY TIME I" I" i" 
ADMINISTRATIVE DELAY TIME i i" " 


FACTORS WHICH INFLUENCED DATA DESCh IT hiv 

PUACITATIVE ASSESSMENT _ is 

MEAN CORRECTIVE MAINTENANCE : NUMERIC (MIL- 
DOWNTIME STD-471) 

MEAN PREVENTIVE MAINTENANCE : i a‘ 
DOWNTIME 


MEAN MAINTENANCE DOWNTIME 0 " " 
MAXIMUM CORRECTIVE MAINTENANCE be uy " 


DOWNTIME 
MAXIMUM PREVENTIVE MAINTENANCE : u . 
DOWNTIME 
MAXIMUM ASSOCIATED PERCENTILE PERCE MEE 
PREVENTIVE MAINTENANCE : NUMERIC (% 
DEMONSTRATED QUANTITY ) 
CORRECTIVE MAINTENANCE : NUMERIC 
DEMONSTRATED 
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GLOSSARY 


AVAILABILITY (Achieved) - The probability that a system or 
equipment when used under stated conditions in an ideal 
Support Environment will operate saLrlsrectCmimy Sar sony, 


given time. Availability (achieved) excludes supply down- 


wame and Waiting or administravive down tame. 


AVAILABILITY (inherent) - The probability that a system or 
equipment when used under stated conditions without con- 
pelderation for any scheduled or preventive maintenance 
aevion and in an ideal Support envi venmenit Will eee rare 
satisfactorily at any given time. Availability (inherent) 
excludes ready time, preventive maintenance action down— 


time, and Waiting or administrative downtime. 


ADVANCED DEVELOPMENT OBJECTIVE (ADO) - A requirements docu- 
ment prepared by the CNO which states a need to conduct 
certain experimental studies, tests and development effort. 
The ADO states the overall mission to be performed and 
specifies the critical factors Which need to be veces vce 


before the full system development can proceed. 


CONTRACT DATA REQUIREMENTS LIST (CDRL) - A listing, by title 
and number on the DD Form 1423, of ail data products re- 


quired to be delivered to the Government by the 


CONUracrors. 


CONFIGURATION MANAGEMENT - A discipline applying technical 
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and administrative direction and surveillance to (1) 
identify and document the functional and physical charac- 
PeEristics of a configuration item, (2) comvrol changes 

to those characteristics, and (3) record and report 


change processing and implementation status. 


DESIGN CRITERIA FOR LOGISTICS ELEMENTS (DCLE) - An EILS/Sys- 
vem Pnpineéering interiace "docimenurd=  olepccmacchm me 
everall Logistics Concept and ther derivedm ea ems cesand 


Supply Support. Concept. 


DEVELOPMENT CONCEPT PAPER (DCP) - A document prepared by the 
mob Component under the direction Vor lirecve. =  ererec 
Research and Engineering (DDR&E) to define program issues, 
macluding Special logistics prootlems preter an Cb yeeri ec. 
propram plans, performance parameters eeareas Cistaio. 


risk, SyStem alternatives and 2c@upswe ron scravcey 


DATA ITEM DESCRIPTION (DID) - DD Form 1664 which contains 
Specific references or detailed instructions for prepara- 


OM Of “daca proaucrs. 


INITIAL OPERATIONAL CAPABILITY (I0C) - Date of attainment 
of the capability to employ effectively a weapon, item 
Of EQULDMeNU., Or SyYSeeMm Of “epprovegtereciiVie waaracrer— 
MSU LOS and walcheis mandedwor Operatca eyewear adequauciy 


trained, equipped, and Supported military unit or force. 


LEVEL OF REPAIR ANALYSIS (LOR) - A term assigned to a tech-— 
nique which establishes (1) whether an item should be 


repaired: (2)"at what mainvenance level <i2e.. 
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Organizational, intermediate, or depot; or (3) if the 


item should be discarded. 


LOGISTIC SUPPORT ANALYSIS (LSA) = A process by which the 
logistics support necessary for a new system/equipment is 
identified. It includes the determination and establish- 
ment, OF Logistics Support “desienreconstrainus — colsmac@.— 
tion of those constraints in the design of the "hardware" 
portion of the system, and analysis of design to validate 
EMS lOgistic support feasibidity of the decree adm. 
Faentitfy and document the logistic SuppOrreresoOUreecom ane 
must be provided as a part of the system/equipment to the 


Doevavinye forces. 


meGISTIC SUPPORT ANALYSIS RECORD (LSAR) = fhe tinal deeu— 
mentation of the logistic Support enol sie record oma: 
@eliverable form, tnateis thesDastoweemme e161 oa ce eae od 
BO the maintenance and Logistic SUppertN 6: 2 Speer. 


item. 


MAINTENANCE ENGINEERING ANALYSIS (MEA) - A process by which 
mersons With specialized experledccain erie macca one mada 
tenance examine the actual or proposed design of a system/ 
equipment to identify and/or propose characteristics by 


whiiehathe required lopistic Tresources are sent veg. 


MAINTENANCE ENGINEERING ANALYSIS RECORD (MEAR) - The final 
documentation of the maintenance engineering analysis, 


compiled in deliverable form, that is tne basic source of 
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data related to the maintenance and logistic support for 


aespecur tc. 4. t en. 


MEAN-TIME-BETWEEN-FAILURES (MTBF) - For a particular inter- 
Val, the total functioning lite set Vay popu lave nme mean 
item divided by the total number of failures within the 
population during the measurement interval. The defini- 
ion holds for time, cycles smiles evenre, or souncer meas— 


ures of life units. 


MAINTAINABILITY - A characteristic of design and installation 
which 2S expressed at the probability seaar aimee meine 
be retained in or restored to) auespeeii tecme oe 1dieton ee ayaan 
a f@iven period of Time, Wiwem Che Maine ematce Goa tere ened 


in accordance with prescribed procedure and resources. 


MEAN TIME BETWEEN MAINTENANCE ACTIONS (MTBMA) - The mean of 
the distribution of the time intervals between maintenance 


actions (either preventive, corrective, or both). 


MEAN TIME TO REPAIR (MTTR) - The total corrective maintenance 
time divided by the total number of corrective maintenance 


acttons sduring a2 piven -perlod Of yrme- 


PREVENTIVE MAINTENANCE (PM) - The care and servicing needed 
to maintain equipment and facilities in satisfactory 
operating condition by providing for systematic inspection, 
devect tore, and? Correction se sine piciolal ures: Gilaer 
Derore they Occurvor Before they develop 'nro major 


Gelrecrs: 
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PROPOSED TECHNICAL APPROACH (PTA) - A document prepared 
within the Naval Material Command or other cognizant Com- 
mands for the Chief of Naval Operations in which the ten- 


tative approaches to achieve a capability are presented. 


SOURCE, MAINTENANCE AND RECOVERABILITY (SM&R) CODE - A col- 
lective code assigned to items during the provisioning 
source coding or selection process to convey sSpecitic 
intelligence to maintenance and supply personnel. The 
pMéR code is comprised of three parts consisuimesor a2 


pOurCce code, a Maintenance code and @ recovers scocde. 


SPECIFIC OPERATIONAL REQUIREMENT (SOR) - A formal document 
in which the Chief of Naval Operations states a need for 
eevelorpment of new or improved apeoUrit1es to COU 


Speciilic threat or to Satisty augoeerse eal Goi rermency. 


TECHNICAL DEVELOPMENT PLAN (TDP) - Document prepared by the 
Principal Development Activity (PDA) for conveying the 
devalls of development necessary for e€iteevive manacemene 
review prepared in response to an Advanced Development 
Objective (ADO) or a Specific Operations Requirement 


CSO 
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